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1.0 INTRODUCTION 

Baker Environmental Inc. (Baker) has prepared this Phase II Environmental Site Assessment (ESA) 

Report of the J-Pit Redevelopment Area (J-Pit) on behalf of the City of Gary Department of 

Environmental Affairs (Gary DOEA). This project was developed through the Gary DOEA under a 

Brownfields Asseasment Demonstration Pilot Grant from the United States Environmental Protection 

Agency(USEPA). 

The goal of the J-Pit project is to work with the City's partners to identify, assess, and redevelop local 

brownfields within the 215-acre J-Pit site, located within the overall 8,200-acre Airport Development 

Zone. The J-Pit is comprised of frve Secfions. Sections 1, 2, 3 and 4 comprise the PIlot Sections, 

which include approximately 100 total acres of abandoned and undeveloped property. Section 5 is an 

approximately 114-acre former sand mine known as the Greenspace Section. 

The J-Pit Redevelopment Project is intended to evaluate the 215-acre site for potential multipurpose 

usage. WhIle the J-Pit site has been entered into the Indiana Voluntary Remediation (VRP) program, 

under the 1996 VRP Resource Guide rules, the City of Gary has the option to proceed under the 

Indiana Brownfreld Program. Therefore, the Gary DOEA has elected to evaluate the Phase II ESA 

data to both the 1996 VRP and Indiana Department of Environmental Management (IDEM) Risk 

hitegrated Syetem of Closure (RISC) default cleanup goals for potential residential and conitnercial 

land use. 

As part of the City's plans to evaluate potential redevelopment of the J-Pit, environmental and 

ecological assessments were required. The initial investigative process has been divided into four 

segments: 

• A Phase I ESA performed by Environmental Design International of Gary, Indiana in July 

2001; 

• A Baseline Ecological Assessment performed by V3 Consultants of Woodridge, Illinois in 

October 2003; 

• Phase II ESA Workplans provided by Baker Environmental, Inc. in June 2002; and 

• A Phase II ESA (the subject of this report) performed by Baker Environmental, Inc. in 

February 2004. 
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The following Phase II ESA Report presents the site history and eetting, a brief summary of previous 

aite documents, investigation methods, results and conclusions. 

1.1 	Site Backeround and SettinE 

The following subsections provide a description of the site location, history and background. 

The J-Pit is located in an area of mixed usage including residential, industrial, commercial and 

undeveloped properties (see Figures 1 and 2). The Phase I ESA divided the J-Pit into five sections: 

the Pilot Sections 1 through 4, and the Greenspace Section 5. 

The 215-acre J-Pit area is located west of Burr Street, south of 15th Avenue, east of the E.J.& E. 

Railroad and north of 23rd Avenue in Gary (Calumet Township), Lake County, Indiana. The J-Pit is 

within Sections 11, 12, 13 and 14; Township 36 North; Range 9 West of the Third Principal 

Meridian. The general property descriptions for each of the five Pilot Sections and the Greenspace 

Section are provided below: 

• Pilot Section 1: This section consists of approximately 15 acres of undeveloped, wooded 

land with minor scattered debris. The section is bounded to the west by Hobart Street, to the 

north by 15th Avenue, to the east by Dallas Street, to the southeast by the closed Gary 

Municipal Landfrll and to the southwest by the fonner sand mine (Greenspace Section 5). 

• Pilot Section 2: This section consists of approximately 23 acres covered with trees and 

grasses. While several streets were extended into the section, it was not developed. The 

section is located south of the former sand niine (Greenspace Section 5) and is bound to the 

south by 22nd Avenue, to the east by Colfax Street, to the north by 21st Avenue, and to the 

west by Fairbanks Street. The eastern one/fourth of the section was the site of the former 

Paul's Auto Yard. 

• Pilot Section 3: This section lies directly south of the closed Gary Landfill and consists of 

approximately 27 acres. The northern 22 acres of the site were part of the former Paul's Auto 

Yard operations and is covered with fill material, small piles of construction debris and scrub 
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vegetation. A small potential wetland is located in the southern 5 acres of the section. The 

section is bound to the west by Colfax Street, Hanilin Street and King Street; to the south by 

23rd Avenue; to the north by 21st Avenue; and to the east by Calhoun Street. 

• Pilot Section 4: Is an undeveloped parcel that containa a potential 12 acre wetland area is 

located in the southern portion of the roughly 36 acre section. A emall barrow sand pit is 

located along the northern side. The site is bound to the north by the Greenspace, to the south 

by 23rd Avenue, to the east by Fairbanks Street, and to the west by the EJ&E Railroad line. 

• Greenspace Section 5: This section is a former sand mine and encompasses roughly 114 

acres. The section is acrively dewatered as part of the landfill hydraulic control system with a 

extraction pump located on the western side. Shallow water-filled ditches mn through the 

section to the dewatering pumps. A leachate collection berm/system is located along the 

eastern border of the parcel. The entire perimeter of the section is fenced to prevent 

trespassing. The section is bound to the noYth by 19th Avenue, to the south by 21st Avenue, 

to the west by EJ&E Railroad Line, and to the east by Colfax Avenue. 

1.1.1 Historic Aerial Photograph Review 

As part of the site background evaluation, Baker reviewed aerial photographs from 1938, 1958, 1965, 

1973, 1987 and 1992. The photos were acquired from the records of the Soil Conservation District 

for Lake County, Indiana. The photographs appear to show the following site developments: 

• 1938 - the site was part of a largely undisturbed dune and swale topography typical of the 

majority of the region. 

• 1958 - the former sand mine (Greenspace Section 5) and the Gary Municipal Landfill were 

visible and apparently active. 

• Subsequent photographs indicate periodic flooding of the former sand mine, and the 

emergence of both industrial and commercial development in the surrounding area. 

• 1987 - construction debris and fill material piles were evident in Section 3. The surrounding 

properties (Pilot Sections 1 through 4) appear to have remained largely undeveloped, with the 

exception of pre-subdivision development roadways in Section 2, and various commercial 

businesses along Colfax Avenue. 
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• 1987 and 1992 - the former Paul's Auto Yard was active in the eastern portion of Section 2 

and northern portion of Section 3. 

1.1.2 Summary of Previous Phase I ESAs 

Individual Phase I ESA reports were prepared for each of the four Pilot Sections and the Greenspace 

Section, for a total five reports. Several Recognized Environmental Conditions (RECs) were 

documented in the Phase I ESA Reports. In general, some level of Phase II ESA sampling was 

recommended for all five of the Sections due to their proxiniity to the closed Gary Municipal 

Landfill, two Superfund sites (Midco I and 9th Avenue Dump), and several Leaking Underground 

Storage Tank (LUST) sites. Specific RECs were also reported within the Sections as outlined below: 

• Pilot Section 1: Although the parcel was predominantly vacant, two small buildings were 

observed on the west side (south of 15th Avenue) in an area historically used as a junkyard; 

surface and buried refuse, tires, an old bus, metal, plastic, and empty 55-gallon drums were 

observed. 

• Pilot Section 2: Structures and scattered piles of debris were observed on the northeast side 

in the area of the former Paul's Auto Yard (a scrap yard once located at 2124 Colfax); and 

LeRoy's Used Cars (previously located at 2150 Colfax). The piles included shredded tires, 

two empty 55-gallon drums. Scrap metal and scattered rubbish was observed along the 

boundary line with the former sand niine area to the north. 

• Pilot Section 3: The north and northwest portions of this parcel were reportedly used for car 

repairs and dumping. There is an approximately 1,200-foot common property line with the 

Gary Municipal Landfill, which did not have a slurry wall/barrier until 1990. Active 

junkyards are located adjacent to the southwest property line. The Bivona, Inc. site is located 

along the southeast property line and is currently enrolled in the IDEM VRP and listed on the 

Toxic Release Inventory (TRl) for trichloroethane (TCE). Debris, scattered piles of rubbish, 

shredded tires, and stressed vegetation was observed at various locations throughout the site. 
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• Pilot Section 4: Partially buried construction debris was observed along the northern border 

boundary fence with the former sand niine, and a set of railroad tracks is located along the 

west border. 

• Greenspace Section 5: An oily, rust-colored substance was observed on the north side in an 

approximately 1,300 foot long ditch. Debris was observed along the perimeter of the Seetion 

including tires, concrete piping, concrete, scrap metal, plastics, and some buried material. 

Monitoring wells/piezometers were observed during the Phase I Investigation; however, these 

wells were either abandoned, buried, or in disrepair. 

The Greenspace Section is currently being used as part of the groundwater control system and 

a leachate collection system for the closed Gary Municipal Landfill to the east. The 

groundwater control system consists of a pump on the west side of the site that reduces the 

local groundwater level for operation of the landfill leachate collection system 

The leachate collection system is separated from the Greenspace Secfion by an approximately 

10-foot high clay berm. The clay berm was conatructed to join with the underlying clay 

formation for leachate flow control and collection. The system is an active part of the 

ongoing landfill operation and maintenance and is excluded from redevelopment. 

1.2 	Summarv of V3 Ecoloeical Assessment 

In conjunction with the Phase 11 ESA, a Baseline Ecological Assessment Report was prepared by V3 

Consultants (V3). The subject properties were investigated by V3 to determine the presence, extent 

and quality of any wetlands or other areas under US Army Corps of Engineers (ACOE) or IDEM 

jurisdiction. The following is a brief summary of the ecological survey results provided by V3. 

Four wetlands were found within the 215-acre J-Pit project area, totaling approximately 18.27 acres. 

These wetlands were dominated by low-quality vegetation, such as Common Reed (Phragniites 

australis), Purple Loosestrife (Lythrum salicaria), Reed Canary Grass (Phalaris arundinacea), and 

Narrow-leaved Cattail (Typha angustifolia), although some higher ranked species also were present. 

Areas described in the Baseline Ecological Assessment Report are labeled to indicate which Section 

they are present; thus, Area 1 is within Pilot Section 1, and Area 2 is in Pilot Section 2, and so on. 



J-Pit Redevelopment Area 	 February 2004 
Phaee II ESA Report 	 Page 1-6 

Additional letters after the site label indicate whether the site is either an upland or wetland. The 

findings are summarized below: 

Pilot Section I 

Pilot Section 1 does not contain any jurisdictional wetland areas; however, it does contain 

moderate to good quality native Black Oak (Quercus velutina) savanna on renmant sand 

dunes, which is a relatively rare habitat in Indiana. Therefore, a growing season botanical 

survey should be conducted in advance of any proposed site development to determine 

whether any Indiana State threatened or endangered plant species are present. No listed plant 

species have been found to date, but additional and more extensive surveys may be warranted 

based on the number and quality of species already known to be present to prevent later 

project delays. 

Pilot Sectton 2 

While no dune and swale features still exist on Section 2 due to historical excavation and 

leveling, the Section does contain an approximately 0.10-acre emergent wetland labeled as 

Area 2b. Area 2B is located in the southwestern portion of Pilot Section 2, along the southem 

property boundary. The small wetland does not appear to be part of a remnant swale based 

on the lack of characteristic swale vegetation and an underdeveloped vegetative community. 

The closed depressional nature of Area 2b means that this wetland is likely to be considered 

an isolated wetland and therefore not under ACOE jurisdiction. 

Pilot Section 3 

Pilot Section 3 contained an approximately 4.91-acre emergent wetland (Area 3c) located in 

the southern portion the Section. A 1.48-acre renmant Black Oak savanna (Area 3b) is 

located south of this emergent wetiand. The emergent wetland portion of the remnant dune 

and swale complex is likely to be considered isolated, due to its closed depressional nature 

and lack of a surface water connection. No other dune features are located on Pilot Section 3 

due to historic dune leveling. 
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Pilot Section 4 

The southern portion of Pilot Section 4 contains an approximately 12.40-acre emergent 

wetland (Area 4b). The emergent swale is located between two dunes and is directly 

connected to a much larger wetland located south of the dune and swale complex. This larger 

emergent wetland is likely an old swale that was expanded during the construction of 

residential housing located to the south. These wetlands appear to be isolated in nature. The 

large emergent wetland is partially surrounded by Black Oak savanna, making it the largest 

remnant dune and swale complex identified on the 215-acre J-Pit site. The size of the dune 

and swale complex is approximately 18.00 acres and encompasses the southern portion of the 

Section. A chain-link fence that traverses the properry at its mid-section defines the limits of 

this portion of the site. 

The northern portion of Section 4 contains leveled dunes and a borrow pit, but no intact dune 

and swale features. Although initially inconclusive, a re-evaluation of the sand pit on 

September 3, 2003, resulted in the addition of 0.86 acre of wetland (Area 4c) to Pilot Section 

4. The combined wetland acreage for Areas 4b and 4c equals 13.26 acres. These wetlands 

appear to be isolated, but because of their association with a dune and swale habitat complex 

they may be under IDEM jurisdiction. 

Greenspace Site Section 5 

The former sand mine (known locally as the "J-Pit") does not qualify as "waters of the United 

States" since it is a sand and gravel quarry that has not been abandoned and which is operated 

(pumped) by the City of Gary. In addition, it does not qualify as "waters of the State of 

Indiana" as it appears to qualify as one or more of the following: off-stream ponds, reservoir, 

or facility built for reduction or control of pollution or cooling of water. ln a letter dated June 

20, 2003, the ACOE (Detroit District) determined that the Greenspace Site "...does not meet 

Corps criteria for regulation and is therefore not within Federal Jurisdiction (File No. 90-145- 

129-2):' A copy of this jurisdictional determination is included in Appendix V of the 

Baseline Ecological Assessment Report and is valid through June 20, 2008, when it may be 

re-evaluated. However, this letter does not eliminate the need to contact IDEM for state 
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permitting requirements. IDEM should be contacted well in advance of any proposed site 

modification activities. 

1.3 	Site Geoloev/Hvdro¢eolo2y 

According to the 1992 United States Department of Agriculture (USDA) Soil Conservation Service 

(SCS) Soil Survey of Lake County, Indiana, the site and immediate area are underlain by the 

Oakville-Tawas complex and the Tawas Muck soils. The Oakville-Tawas complex is comprised of 

about 45 percent Oakville sand and 45 percent Tawas Muck. The Oakville sand is a black to 

yellowish brown, excessively drained, fine sand located on narrow ridges. The Tawas muck is a 

black, deep, very poorly drained organic muck underlain with a grayish-brown loose sand in 

depressions between the Oakville sand ridges. The large portions of the site surface have been 

heavily altered by sand mining, frlhng, grading, spreading gravel and stockpiling activities. 

The site is located at the boundary of lacustrine deposits of the Calumet Lacustrine Plain 

physiographic region and the Toleston Beach complex. The Calumet Lacustrine Plain has been 

heavily altered due to industrial and residential development. Where undisturbed, the area is 

dominated by three relict dune-capped beach ridges separated by broad inter-ridge marches. The 

Toleston Beach complex extends from between the Little Calumet River and the Grand Calumet 

River to Lake Michigan and is characterized by linear ridges of unified parabolic dunes interspaced 

with interdunal swamps (dune and swale). The unconsolidated materials were deposited in the 

Wisconsin age, with a combined action of ice, wind and water. The glacial depoeits in the vicinity 

and surrounding area have an estimated thickness of 150 feet (1994, Department of Environmental 

Resources Water Resource Availability in the Lake Michigan Region, Indiana). 

The site is within the Calumet Aquifer System consisting of fine to medium sand with beach gravel 

beds. Discontinuous beds of silt, clay and peat deposits confine the aquifer in some locales. The 

aquifer is considered highly susceptible to surface contamination due to the lack of a clay cap or 

separator beds (1994, Department of Environmental Resources Water Resource Availability in the 

Lake Michigan Region, Indiana). Regional groundwater flow is anticipated to be to the north toward 

the Grand Calumet River and Lake Michigan, but due to the location of the site between the Grand 

Calumet and Little Calumet Rivers, local groundwater flow may differ. 
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The unconsolidated soils are underlain by the Wabash Formation within the Kankakee Arch. The 

Wabash Formation is comprised of reef and inter-reef Silurian dolomite, dolonutic limestone and 

argillaceous limestone (1994, USGS Hydrogeologic Atlas of Aquifers in Indiana) 

1.4 	Phase H ESA Worknlans 

On the behalf of the Gary DOEA, Baker submitted Phase II ESA Workplans to the USEPA Region V 

Brownfield Section in June 2002. The Phase 11 ESA Workplans included a Quality Assurance 

Project Plan (QAPP), Sampling and Analysis Plan (SAP) and Health and Safety Plan (HASP) for the 

J-Pit Redevelopment Site. The SAP and QAPP were designed to ensure that sampling and data 

collection activities were carried out with generally acceptable practices and to demonstrate that data 

obtained during the field invesfrgation are of sufficient quantity and quality to fu1611 project data 

quality objectives, as described in the QAPP. These plans were generated to provide technical 

guidance and address health and safety concerns during the Phase II ESA. 

The USEPA reviewed and approved the Phase B ESA Work plans on October 1, 2002. The IDEM 

Brownfield Section agreed to accept the USEPA review/approval in lieu of an IDEM review. The 

Phase II ESA Workplans were subniitted, revised and approved by the Gary DOEA, IDEM, and the 

USEPA prior to commencement of field activities. 

The chemicals of concern for this project were identified in the Phase II ESA Workplans were 

Volatile Organic Compounds (VOCs), Senii-volatile Organic Compounds (SVOCs), eight Resource 

Conservation and Recovery Act (RCRA) metals (arsenic, barium, cadmium, chroniium, lead, 

mercury, selenium and sIlver), and Polynuclear Aromatics Hydrocarbons (PNAs) (in aqueous samples 

only). The media to be evaluated included soil, groundwater, surface water and sediment. 
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2.0 SAMPLING METHODOLOGY 

The goal of the Phase 11 ESA was to provide site characterization for redevelopment evaluations 

individual Sections and the overall 215-acre J-Pit site. The objective of the Phase II ESA was to 

evaluate the presence of chemicals associated with the RECs identified in the July 2001 Phase I ESA, 

or additional concerns identified by the Gary DOEA. 

Field activities conducted during the Phase II ESA included the advancement of soil borings in all of 

the Sections, the installation of monitoring wells, collection of soil samples via GeoProbe® borings 

and test trenches, collection of sediment, surface water and groundwater samples, and groundwater 

level measurements. As outlined in the Workplans, the Phase 11 ESA was designed to provide a 

characterization of the site and potential contaminants associated with the Phase I RECs. 

The cheniicals of concern for this project were VOCs, SVOCs and eight RCRA metals in soil and 

sediment; and VOCs, SVOC/PNAs, and eight RCRA metals in groundwater and surface water. 

Specific sample locations and Section-specific sampting variations are described in Section 3.1 to 3.5. 

All field activities were conducted in accordance with the USEPA approved Workplans. 

A brief description of the practices, procedures and methods used to collect samples during the Phase 

II ESA for the various media are described in the following section 

2.1 	Mobilization 

The freld investigation was conducted during sampling events in 2002 and 2003 through mobilization 

activities such as equipment procurement, utility clearances, location of decontamination and drum 

storage areas, etc. Subsurface exploration, decontamination equipment, and associated materials were 

mobilized by Paramount Environmental Services of Portage, Indiana; Enviro-Dynamics, Inc. of 

Hobart, Indiana; and Integrated Environmental Solutions of Gary Indiana. Sample labels, containers, 

identification numbers and tracking documents were provided by SIMALABS International 

(SIMALABS) of Merrillville hidiana. Surveying, Ecological Assessment, and Redevelopment 

Assessment was performed by V3 Consultants of Woodridge, Illinois. Remaining sampling 

equipment, underground utility notifrcations, and other supplies were collected and provided by the 

Baker field team. 
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2.2 	SurFace Soil Samulin 

Surface soil samples were collected to characterize the potential impact of surface material or a 

release at the surface. Surface soil samples were collected from 0 to 1.5 foot below ground surface 

(bgs) via three methods: a GeoProbe® soil sampler with new acetate liner, a stainless steel hand 

auger, or a stainless steel spoon. Soil was placed in a stainless steel bowl upon retrieval and any rock, 

twigs, debris and/or vegetation were removed prior to filling soil jars. Laboratory supplied jars were 

filled in the following order: VOCs, SVOCs and Metals. Typically, the soil samples were analyzed 

for VOCs and SVOCs with a percentage of them analyzed for RCRA metals. hi order to provide 

areal coverage of surface soil conditions, surface soil samples from borings within each section were 

composited and analyzed for RCRA metals. 

Soil descriptions were logged and the location noted and staked upon completion in accordance with 

the Workplans. Sampling locations for each area are shown on Figure 3. Selected aoil samples were 

composited to provide additional evaluation of RCRA metals in surface soIls within each of the five 

sections. The surface sampling procedures are presented in the SAP and QAPP. 

2.3 	Subsurface Soil Samalin 

Surface and subsurface soil samples were collected via a GeoProbe® sampler frtted with a new 

acetate sleeve and advanced at 4-foot intervals until groundwater was encountered (typically 4 to 28 

feet bgs). Each 4-foot GeoProbe® soil sample was opened at the surface, screened using a 

photoionization detector (PID) and logged by the on-site geologist. A minimum of one soil sample 

was selected from each borehole based upon PID readings, and visual and field indications of the 

highest soil contamination in each boring. Non-VOC soil samples were based upon the soil type and 

chemical of concem characteristics or other visible signs of contamination, per the observations of a 

professional geologist. 

All soil samples were transferred from the GeoProbe® acetate sampler into laboratory supplied jars 

with a decontaniinated stainless steel spoon. Laboratory supplied jars were filled in the following 

order: VOCs and SVOCs at intervals and freguencies described in Section 3.0 and the Workplans. 

Soil samples for Metals analysis were collected at select locations as deterniined by the field geologist 
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based on field conditions and overall coverage. Following the sampling activities, each GeoProbe® 

borehole was backfrlled to the ground surface with bentonite chips, and the location was stacked. 

2.4 	Test Trenchina 

Test trenches perniitted a more detailed exploration of the nature and extent of contamination of in- 

situ materials, and the characteristics and stratification of near surface materials. The trenches were 

dug with an excavator to a common depth of up to 5 feet. Excavation was performed by removing 

approximately 12 inches of soil in each lift prior to inspection. Peat layers were encountered at 

several locations at depths of 3 to 5 feet. To avoid creation of a potential pathway to groundwater 

between the upper fill material and the lower sand unit, the lower peat layer was not compromised 

during trenching activities. 

The test trenches were logged and sampled by the on-site geologist. The dimensions and location of 

the test trenches as well as soils classification and description in accordance with the Baker standard 

operating procedures. Samples were collected at shallow depths of less than 3 feet. Soil samples were 

collected at three trench locations based upon PID readings, and field indications of the highest soil 

contamination. Laboratory supplied jars were filled in the following order: VOCs, SVOCs and 

Metals. Prior to and after each test trench excavation or sampling location, equipment was 

decontaminated. Per the Gary DOEA, backfrll materials were returned to the trench to reduce 

immediate site hazards and minimize the potential for rainwater accumulation and potential 

contaminant migration. 

2.5 	Sediment Samulin¢ 

Sediment sampling was limited to the Greenspace Section 5(see Figure 3) at paired locations with 

surface water samples. Following collection of a surface water sample, a sediment sample was 

collected from the top of the sediment to a depth of 0.5 feet. As with surface water samples, sediment 

samples were obtained using on-shore access. Sediment sampling was conducted using either a 

stainless steel hand auger or sampling spoon based upon site conditions at the time of the sampling 

event. Sampling personnel used judgment in removing large plant fragments to limit bias caused by 

bioorganic accumulation. 
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The auger/spoon was advanced one bucket at a time, to a depth of 0.5 feet. The same bucket auger or 

eampling trowel was used to advance the hole, as well as collect subsequent samples in the same hole. 

Sediments were placed in a stainless steel bowl and allowed to drain by partially decanting 

accumulated liquid. Laboratory supplied jars were filled in the following order: VOCs, SVOCs and 

Metals. The sampling locations were marked with a stake placed at the nearest bank or shore. 

2.6 	Surface Water Samuline 

Surface water sampling was limited to the Greenepace Section 5(see Figmare 3). Surface water 

samples were collected using either a Teflon dipper cup or directly into laboratory bottles (with 

preservation at the surface) based upon site conditions at the time of the sampling event. Samples 

were collected by inunersing either the approved sample container or a glass beaker into the water 

obtained from the shore. Sample bottles (which did not contain preservatives) were rinsed at least 

once with the water to be sampled prior to sample collection. Care was taken to avoid excessive 

agitation of the water which could result in the loss of volatIle conatituents. Sample collection 

equipment was submerged just below the surface of the water to avoid floating debris or dust/film on 

the water and with care to avoid disturbing the sediment and biasing the sample. Laboratory supplied 

jars were filled in the following order: VOCs, SVOCs, PNAs, and Metals. The sampling locaflons 

were marked with a stake placed at the nearest bank or shore. 

2.7 	We1lInstallation/Develoument 

Monitoring wells were installed based on the data from the GeoProbe® soil sampling and discussions 

with the Gary DOEA (see Figure 3). Wells were installed through hollow-stem augers via a truck- 

mounted drill rig. The well depths were based on lithology, depth to water, and observations from 

GeoProbe® boreholes advanced at the same location or at adjacent boreholes. 

Monitoring wells were constructed of 2-inch diameter, Schedule 40 PVC screen and riser. The 

screens were 10 feet in length with 0.010-inch machined slots. The annulus surrounding the well 

screen was commonly backfilled from the bottom of the borehole to a minimum of two feet above the 

top of the screen with 10 to 12 mesh silica sand. The remaining annulus was frlled with bentonite 

chips to near grade and hydrated. The wells were completed with aboveground protective steel 
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casing embedded in a concrete pad and supplied with a locking cap and lock. The pads were sloped 

so as to provide positive drainage away from the well. 

The newly installed monitoring wells were developed no sooner than 24 hours following installation. 

Prior to development, measurements of the static water level and total depth were recorded for well 

volume calculations. A minimum of three and a maximum of five well volumes were evacuated 

through bailing. Field parameters of pH, specific conductance and temperature were recorded in the 

field books after each well volume had been evacuated. The wells were not considered developed 

until stability of the field parameters (typically less than 10 percent change between three successive 

measurements) or evacuation of a maximum of five volumes had occurred. All soil cuttings and 

development water were containerized in 55-gallon drums, labeled, and left at the well locations 

pending disposal by the Gary DOEA, 

2.8 	Groundwater Samnlin¢ 

Prior to groundwater sampling, static water level and total depth measurements were recorded for 

well volume calculations. As with well development, a ntinimum of three and a maximum of five 

well volumes were evacuated via bailer prior to sampling. 

Measurements of pH, specifrc conductivity, and temperature were recorded after the evacuation of 

each well volume. The wells were considered suffrciently purged once three well volumes and 

stabifrty of the field parameters (typically less than 10 percent change between three successive 

measurements) or removal of a maximum of five volumes had occurred. 

Groundwater samples were collected following purging by decanting the dedicated bailer directly into 

laboratory supplied bottles filled in the following order: VOCs, SVOCs, PNAs, and Metals. 

Groundwater sampling was conducted from all 16 monitoring wells in two events: Round 1 in 

December 2002, and Round 2 in July/August 2003. MW-17 was installed in 2003 was included in 

Round 2. All groundwater samples were analyzed for VOCs, SVOCs, PNAs, and RCRA metals. 
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A third limited sampling event was conducted in December 2003 for arsenic and lead from five 

selected wells for comparison of total metals versus low-flow total metals and dissolved metals with 

field filtering. 

2.9 	Alternative Low Flow Samulin¢ Method 

During the limited third round of groundwater sampling, low flow sampling methodology was used to 

reduce turbidity. The sampling was performed via bladder pump connected to double walled Teflon 

tubing lowered into the monitoring well and set at the midpoint between the bottom of the well and 

the water table. The bladder pump is a pneumatic pump that is capable of drawing water at low flow 

rates typically between 0.1 to 0.5 liters per minute from the well. As the water was being purged, 

field parameters (pH, conductivity, temperature and turbidity) were periodically monitored. Once the 

parameters had stabilized, typically within the purging of one well volume, the sample was collected. 

Although not identified as one of the sampling methods in the Project QAPP, low flow groundwater 

sampling is a recognized technique by the USEPA to collect samples that are representative of actual 

groundwater conditions. 

2.10 Decontamination and Waste Handline 

Prior to initiation of field activities, between each boring location, and prior to leaving the site, all 

associated excavation, drilling and sampling equipment were steam cleaned in order to prevent cross- 

contamination. During field activities, GeoProbe® soil samplers, hand augers, spoons and associated 

sampling equipment were decontaminated via the following six-step procedure: 

1. Alconox soap and potable water wash 

2. Potable water rinse 

3. Isopropyl alcohol or methanol wash 

4. Distilled water rinse 

5. 10% nitric acid solution wash 

6. Triple distilled water rinse 
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This same sequence for decontamination was used for smaller equipment (such as stainless steel 

spoons, low flow pumps, bowls and bailers), but without steam cleaning. Personal decontaniination 

steps were conducted as required in the HASP. 

Soil cuttings, purge water and associated decontamination fluids, including steam cleaned equipment 

rinsate, were placed into properly labeled 55-gallon dmms and stored pending analytical results and 

disposal by the Gary DOEA. Health and safety disposables, such as sampling gloves, paper towels, 

or other materials which contacted potenrially contaniinated materials were "double bagged" and 

disposed of as non-hazardous waste. 

2.11 Ouality Assurance/Ouality Control Samnles 

During the field sampling activities, quality assurance/quality control (QA/QC) samples were 

collected in order to verify the accuracy of data supplied by the laboratory. Duplicate samples were 

collected at a ratio of one duplicate in 10 samples (10 percent) and one matrix spike/matrix spike 

duplicate (MS/MSD) in 20 samples (5 percent). In addition to the duplicates and MS/MSD samples, 

field/equipment rinsate blanks were collected at a ratio of one blank in 20 samples(5 percent). In 

addition, a trip blank accompanied each sample shipment delivered to the laboratory. The trip blanks 

were analyzed for VOCs only. 

2.12  Samnle Numberina 

Samples collected during the Phase II ESA were designated with an appropriate sample prefix 

according to the following list and sample number, date, or interval: 

• LS - Lead/RCRA metal investigation soil sample 

• LSC - Lead/RCRA metal investigation composite soil sample 

• MW- Monitoring Well groundwater sample 

• SB - Soil Boring soil sample 

• SC - Soil Composite sample 

• SD - Sediment sample 

• SS - Surface Soil sample 
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• SW - Surface Water sample 

• TP - Test Pit eoil sample 

An example of this would be SB-10, where SB indicates a soil boring and 10 indicates the tenth 

sample in the series. 

Groundwater samples collected after the installation of the wells were designated by the well number 

and number of the sample event (e.g., MW-1-01). 

Duplicate samples were given a individual sample number to prevent the laboratory from 

differentiating between samples and duplicate samples. MS/MSD for matrix spike/matrix spike 

duplicate was attached to the sample designation. Field/equipment rinsate blanks were designated by 

the prefix FB or ER and a sequential number. Trip blanks had a TB prefix followed by a sequential 

number. 

2.13  Chain-Of-Custodv, Sample Packine and Shippine 

Proper chain-of custody documentation was maintained for all samples from the time of collection 

until they were shipped to the laboratory. Chain-of-custody sheets accompanying the samples 

included the following information: project number, sampler(s) name, sample numbers, number of 

containers, method(s) of preservation of samples, date and time of sample collection, analysis(es) 

requested, and date and time of transportation to the laboratory. All samples were placed in ice in a 

cooler immediately following collection and maintained under chain of custody procedures until 

delivered to the laboratory by Baker. 

2.14  Documentation 

A notebook was dedicated to the investigation and served as a daily logbook detailing the weather 

and activities of the day, including work accomplished, those present on site, and technical issues 

such as sample numbers, descriptions of sample locations, any problems encountered during sample 

collection and preservation methods. 
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2.15 Field Chan¢e and Corrective Action 

Changes to the procedures in the QAPP/SAP due to field conditions (e.g., weather problems, 

obstmction to sampling locations) were agreed upon with the Gary DOEA project representative or 

communicated from the Field Team Supervisor to the Project Manager, and then to the Gary DOEA 

Project Manager. Upon mutual agreement of the best method of solving the problem, the method was 

implemented and the changes were either noted in the field notebook or placed in the project file. 

2.16  Field Instrument Calibration 

Equipment calibration was performed at the frequency and using the directions recommended by the 

manufacturer of each piece of equipment. Calibrations were performed daily, prior to initiation of 

field activities. 

2.17  Preservation 

All samples were preserved with ice to a temperature of 4° Celsius prior to transportation to 

SIMALABS. Aqueous samples to be analyzed for VOCs were preserved with hydrochloric acid to a 

pH of less than 2. Aqueous samples to be analyzed for RCRA metals were preserved with nitric acid 

(HNO3) to a pH of less than 2. 

2.18 Analvtical Methods 

Surface soil, subsurface soil and groundwater samples were analyzed by SIMALABS. The analyses 

followed the appropriate SW 846 analytical method, sample preparation steps, and data packages and 

validation procedures. The specifrc analytical methods are as follows: 

• VOCs by USEPA SW-846-Method 8260B 

• SVOCs by USEPA SW-846-Method 8270C 

• PNAs by USEPA SW-846-Method 8310 

• RCRA metals by USEPA SW-846-Methods 6010, 3015, and 3051 
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3.0 SITE INVESTIGATION ACTIVITIES 

For purposes of discussion, the field investigation is divided into the respective Pilot Sections 1 

through 4 and the Greenspace Section 5. This division is to identify environmental concerns relative 

to their geographic areas and to provide evaluations appropriate for future development. A 

description of the Section/event-specific sampling activities is subdivided by media (soil, 

groundwater, surface water, and sediment). Figure 3 provides a map showing locations for borings 

and monitoring wells. Boring logs and well constraction diagrams are presented in Appendix A. 

In addition to the Section-specific investigation activities, three other events are included in their own 

subsections: 

• As a result of the discovery of high concentrations of lead in soil during the initial sampling, 

the Gary DOEA requested an additional investigation located in the former Paul's Auto Yard 

portion of Sections 2 and 3. This investigation was liniited to lead and select locations for 

RCRA Metals in surface and subsurface soils. 

• As a result of elevated turbidity/contanunant levels, a limited groundwater-sampling event 

was conducted in December 2003 at five wells for analysis of arsenic and lead via low flow 

sampling. 

• A brief description of the site survey is provided. 

3.1 	Pilot Section 1 

3.1.1 Soil SampFrng 

Seven GeoProbe® soil borings were advanced within Pilot Section 1 at the following locations: 

• SB-9 - east of Colfax Avenue in the south central area of this smaller parcel, 

• SB-10 - along the border with the Greenspace near Colfax Avenue, 

• SB-11 - along Colfax Avenue midway along Section 1, 
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• SB-23 - northwest comer of Section 1, 

• SB-24 - southwest corner of Section 1 along the border with the Greenspace, 

• SB-25 — niidway along the southern border with the Greenspace, and 

• SB-26 - nridway along 15'b  Avenue along the northern portion of Section 1. 

Since specifrc RECs identified in the previous Phase I ESA were not within the borders of Pilot 

Section 1, the borings were designed to provide areal coverage of the site, while SB-23 was located 

along the western property line adjacent to the Phase I ESA REC area (see Figure 3). 

Nine soil samples were collected from these six borings as follows: SB-9-01 and SB-9-02, SB-10-01, 

SB-11-01, SB-23-01, SB-24-01, SB-25-01, SB-26-01. The two samples were collected from 0 to 2.5 

feet bgs (SB-9-01, and SB-24-01). The remaining six samples were collected from just above the 

water table at depths that ranged from 10 to 23 feet bgs. 

One additional composite sample (SC-1) was collected from surface soils at 0 to 1.5 feet bgs from 

equal aliquots from all seven of the borings and subniitted for RCRA metals analysis only. 

3.1.2 Groundwater Sampl'mg 

Four wells (MW-1 to 4) were installed in Section 1(see Figure 3): SB-24, SB-10, SB-9 and SB-26 

were located in association with the installation of wells MW-1, MW-2, MW-3, and MW-4, 

respectively. 

The Round 1(2002) sampling included groundwater samples MW-1-01, MW-2-01, MW-3-01, and 

MW-4-01. The Round 2(2003) sampling included samples MW-1-02, MW-2-02, MW-3-02, and 

MW-4-02. 

3.2 	Pilot Section 2 

3.2.1 Soil Sampling 

Five GeoProbe® borings were advanced in Pilot Section 2 at the following locations: 
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• SB-20 - along the northem border with the Greenspace 

• SB-21 - southeastern portion of the property, 

• SB-22 - south central portion of the property, 

• SB-28 - between the former Paul's Auto Yard and the Greenspace, and 

• SB-29 - southwestem portion of the property. 

Boring SB-28 was located to address the Phase I ESA debris pile, 55-gallon drums, and scrap metal 

REC along the border with the Greenspace. Borings SB- 20, SB-22, and SB-29 were designed to 

provide areal coverage of the site, while SB-21 and the test trenches provided targeted sampling 

within the former Paul's Auto Yard and Leroy's Used Cars operation areas (see Figure 3). 

Six subsurface soil samples were collected: SB-20-01, SB-21-01, SB-22-01, SB-28-01, SB-28-02, 

and SB-29-01. Three samples were collected from 2 to 4 feet bgs (SB-21-01, SB-28-Oland SB-29- 

Ol). The remaining three samples were collected from just above the water table at depths that 

ranged from 9 to 21 feet bgs. 

One additional composite sample (SC-2) was collected from surface soils at 0 to 1.5 feet bgs from 

equal aliquots from all five of the borings and submitted for RCRA metals analysie only. 

In order to address community concerns, the Gary DOEA requested three additional aurface soil 

samples to address potential surface ranoff impacts to residential areas. Sample SS-2 was collected 

immediately to the south of southwest corner of Section 2 from a ditch along the east side of 

Fairbanks Avenue. Surface soil samples (SS-01-729 and SS-02-729) were collected to the south and 

weat of the Former Pails Auto Yard from 0 to 1.5 feet bgs. These samples were collected to further 

evaluate the Former Paul's Auto Yard and assess surface water pathways for migration of cheniicals 

of concern offsite. 

3.2.2 Groundwater Sampling 

Four wells were installed in Section 2(see Figure 3). SB-28 and SB-29 were located in association 

with the installation of wells MW-9 and MW-13, respectively. MW-8 was located in the Former 

Paul's Auto Yard and was based upon test trench data. MW-14 was located adjacent to the 

residential properties at the south end of the Section 2 to provide coverage along the property line. 
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The Round 1(2002) sampling included groundwater samples MW-8-01R, MW-8-01D, MW-9-01, 

MW-13-01, and MW-14-01. During the initial sampling, samples inadvertently were broken at the 

laboratory that resulted in resampling of MW-8 with replacement sample MW-8-01R. 

The Round 2(2003) sampling included samples MW-8-02, MW-9-02, MW-13-02, and MW-14-02. 

3.2.3 Test Trenches 

Test trenches were conducted in 2002 in the Former Paul's Auto Yard to evaluate subsurface 

conditions of reported historical buried materials. Samples were collected at shallow depths of less 

than 3 feet. During the test trench excavations, three soil samples (TP-01, TP-02, and TP-03) were 

selected for analysis based upon PID readings and field indications of soil contamination. Figure 4 

provides a diagram of the test trench locations and a cross section of the trenches. The cross section 

shows that much of the top two feet was backfilled with a variety of materials including construction 

debris and auto salvage scrap material. 

3.3 	Pilot Section 3 

3.3.1 Soil Sampling 

Eight GeoProbe® soil borings were advanced within Pilot Section 3 at the following locations: 

• SB-1 — west side along Colfax Avenue, 

• SB-2 — north side near border with the Gary Municipal Landfill, 

• SB-3 — northeast corner near the Gary Municipal Landfrll and infiltration pond, 

• SB-4 - central portion of Section 3, 

• SB-5 - along the eastern property boundary with Bivona Inc., 

• SB-6 - along the western property boundary near the Former Paul's Auto Yard, 

• SB-7 - southeast corner near Bivona Inc, and 

• SB-8 - southwestern portion of Section 3. 
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Borings SB-1, 2, and 3 were located to address the Gary Municipal Landfrll and infiltration pond. 

Borings SB-5 and 7 were located to address the Bivona Inc. VRP site. Boring SB-6 was located to 

address the Former Paul's Auto Yard site, and borings SB-4 and 8 were designed to provide the 

remaining areal coverage of the site (see Figure 3). 

Nine soil samples were collected from the eight borings as follows: SB-01-01, SB-02-01, SB-03-01, 

SB-04-01, SB-05-01, SB-06-01, SB-07-01, SB-7-02 and SB-08-01. Sample depths ranged from 0 to 

7.5 feet bgs with groundwater encountered from 3 to 8 feet bgs. 

One additional composite sample (SC-3) was collected from surface soils at 0 to 1.5 feet bgs from 

equal aliquots from all eight of the borings and submitted for RCRA metals analysis only. 

Subsequent to the results of sample SC-3, the component samples (SB-Ola to SB-08a) were 

submitted for additional analysis for lead. 

3.3.2 Groundwater Sampling 

Four wells were installed in Section 3(see Figure 3): MW-16 along the eaetern border with the 

Bivona VRP site and the Gary Landfrll Retention Pond, MW-5 on the northwestern corner, MW-6 on 

the westem border and MW-7 on the southem border. MW-17 was installed following review of the 

Round 1 sampling in the northeastern corner of the site to address potential interaction with the 

landfill. 

Round 1(2002) sampling included groundwater samples MW-5-01, MW-6-01, MW-7-01, and MW-

16-01. Round 2(2003) sampling included samples MW-5-02, MW-6-02, MW-7-02, MW-16-02, and 

MW-17-02. 

3.4 	Pilot Section 4 

3.4.1 Soil Sampling 

Four GeoProbe® borings were advanced within Pilot Secrion 4 at the following locations: 

• SB-12 - at the base of the former sand barrow pit, 
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• SB-15 - along the railroad tracks at the northwest corner of Section 4, 

• SB-16 - along the railroad tracks at the west side of Section 4, and 

• SB-18 - between Section 4 and the Greenspace/Section 2 intersection. 

Since the area south of the 22 °d  Avenue extension was identified as likely to have ecological concerns 

limiting future development (as indicated by V-3 Consultants in consultation with the City of Gary), 

only the area north of 22" d  Avenue was addressed during the Phase B ESA. Boring SB-12 was 

located to address the sand barrow pit/partially buried debris, and borings SB-15, 16 and 18 were 

located to address the railroad tracks and provide remaining areal coverage of the section (see Figure 

3). 

Five soil samples were collected from the four borings as follows: SB-12-01, SB-15-01, SB-16-01, 

and SB-18-01. Sample depths ranged from 0 to 15 feet bgs and groundwater was encountered at 2 to 

19 feet bgs. The significant variance in depth to groundwater was largely due to differences in 

surface elevation at boring locations. 

One additional composite sample (SC-4) was collected from surface soils at 0 to 1.5 feet bgs from 

equal aliquots from all four of the borings and submitted for RCRA metals analysis only. 

In order to address community concerns and to evaluate the ecologically valuable area south of the 

investigation area, seven surface samples were collected at the request of the Gary DOEA. Sample 

SS-1 was collected in 2002 immediately south of Section 4 in a drainage ditch on Sherman Avenue. 

Three samples were collected in 2003: SS-5-7-29 north of the Bell Street and 23` d  Avenue, SS-4-7-29 

north of Edison Street and 23` d  Avenue, and SS-3-7-29 west of Fairbanks and north of 23` d  Avenue. 

Sample locations where decided by the Gary DOEA in consultation with local citizens. 

3.4.2 Groundwater Sampling 

Two wells were installed in Section 4(see Figure 3): MW-12 centrally along the north border with 

the Greenspace, and MW-11 across from the railroad tracks. 

Round 1(2002) sampling included samples MW-11-01 and MW-12-01. Round 2(2003) sampling 

included samples MW-11-02 and MW-12-02. 
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3.5 	Greensnace Section 5 

3.5.1 Soil Sampling 

Six GeoProbe® borings were advanced in Greenspace Section 5 at the following locations: 

• SB-13 - along the railroad tracks on the west side across from the tmcking company, 

• SB-14 - along the railroad tracks at the southwest corner across from trucking company, 

• SB-17 - along the southern border with Section 4, 

• SB-19 - along the southern border with Section 2, 

• SB-27 - along the railroad tracks at the west side of the Section, and 

• SB-30 - along the railroad tracks at the northwest corner south of waste handling station. 

Borings SB-13, 14, 27 and 30 were located to address potential offsite impacts from railroad tracks, 

trucking facilities, a waste handling station and debris along the perimeter of the Greenspace. 

Borings SB-17 and 19 were located to provide additional data points for Sections 2 and 4. Soil 

borings within the Greenspace Section 5 were flmited to the western and the southern borders where 

the native sands still exist above the upper clay formation (exposed across the majority of the area). 

Six soil samples were colleted from the six borings as follows: SB-13-01, SB-14-01, SB-17-01, SB- 

19-01, SB-27-01, and SB-30-01. Sample depths were approximately 14 to 15 feet bgs. 

One additional composite sample (SC-5) was collected from surface soils at 0 to 1.5 feet bgs from 

equal aliquots from all four of the borings and submitted for RCRA metals analysis only. 

3.5.2 Groundwater Sam 1~inQ 

Two wells (MW-10 and 15) were installed in Section 5(see Figure 3), and four wells (MW-1, MW-2, 

MW-9 and MW-12) were installed along the border in other Sections. MW-10 was installed along 

the western property border at SB 27, and MW- 15 was installed in the northwest corner at SB-30. 
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Round 1(2002) sampFing included samples MW-10-01 and MW-15-01. Round 2(2003) sampling 

included samples MW-10-02 and MW-15-02. 

3.5.3 Sediment and Surface Water Sam l~ing 

Surface water samples SW-1 to 5, sediment samples SD-1 to 5, and surface soil samples SS-3 to SS-7 

were collected at the following locations: 

• SW-1/SD-1 - in the northern trench, 

• SW-2/SD-2 - near the reported oily, mst colored substance, 

• SW-3/SD-3 - in the central trench, 

• SW4/SD-4 - adjacent to the southern end of the leachate collection berm, 

• SW-5/SD-5 - adjacent to the central portion of the leachate collection berm, 

• SS-3, SS-4 and SS-6 - across the central portion ofthe parcel, 

• SS-5 and SS-7 - immediately to the west of the leachate collection berm. 

All surface water samples were collected with a corresponding sediment sample. SW-2/SD-2 was to 

address the reported oily, rust colored substance; SW-1/SD-1 and SW-3/SD-3 were to address the use 

of the pit as a groundwater control system; and SW-4/SD-4, SW-5/SD-5, SS-5, and SS-7 were 

designed to evaluate the potential for infiltration of run-off from the Former Paul's Auto Yard and the 

Gary Municipal Landfrll leachate collection system. SS-3, SS-4 and SS-6 provided the remaining 

area] coverage ofthe Greenspace (see Figure 3). 

For categorical purposes these samples are identified as surface water and sediment samples; 

however, due to the active use of the area for groundwater elevation control, they are more 

representative of groundwater and surface soil. At the time of surface water sampling, the depression 

was seasonally low and much of the area wae dry; therefore, some of the SAP sediment sampling 

locations were sampled for surface soil only. 
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3.6 	Paul's Auto Yard (Lead and other RCRA Metal Invesfleation 

During the initial Phase II ESA sampling, elevated lead levels were identified in the former Paul's 

Auto Yard in portions of Sections 2 and 3. This area was covered with fill material that included car 

parts and constmction debris. In order to better evaluate the site conditions and aid in evaluating 

potential remedial and development options, the Gary DOEA requested an additional investigation for 

lead, and at limited locations for other RCRA metals. The area included in the additional 

investigation was the eastern 6 acres of Section 2 and the northern 22 acres (two thirds) of Section 3 

(for a total of 28 acres). The sample collection was conducted in accordance with the surface and 

subsurface soil sampling methods described in Sections 2.2 and 2.3. 

The fieldwork was conducted in two phases in July and August 2003. The first phase included 29 

soil borings (LS-1 to 30). Based on the results of the July phase, an additional 35 borings were 

advanced (LS-31 to 64). Fifteen borings were completed in Section 2, and 49 borings were 

completed in Section 3. 

Table 1 provides a summary log of the borings including a brief discussion of soil type, depth to 

water, depth of boring, sample interval, and location and Figure 9 shows the sample locations. The 

samples were collected from four intervals as follows: 64 samples were collected from A(0'-2'), 46 

from B(2' to 5'), 11 from C(5 to 8') and one from D(8' to 12') for a total of 122 samples. 

All 122 samples were submitted for total lead analysis. In addition, seven samples (LS-9, LS-14, LS- 

45, LS-31 LS-34B, LS-45A, LS-59D) were submitted for total RCRA metals analysis, and six 

samples for laboratory pH measurement (LS-9A, LS-45A, LS-32A, LS-5613, LS-59B, and 

LS-20B). 

A composite sample (LSCM-1) from equal aliquots from samples LS-6A, LS-13A, LS-18A, and LS-

15A; and composite sample LSCM-2 from samples LS-29A, LS-28A, LS-27A, and LS-26A were 

submitted for TCLP RCRA Metals analysis. TCLP samples were collected for disposal purposes and 

for evaluation of migration to groundwater. These samples were composited at SIMALABS. 
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3.7 	Alternate Low Flow Samnline Evaluation 

As a result of the slightly turbid conditions observed during groundwater sampling and the overall 

decrease in total metal concentrations between Round 1 and Round 2, an evaluation of potential 

sampling methodology (low-flow versus filtration) was conducted at five wells in December 2003. 

The intent of this evaluation was to address the potential impact of the fine sediments/turbidity on the 

elevated levels of RCRA metal results in the groundwater samples. 

The evatuation consisted of sampling five wells (one from each Section) for the lead and arsenic. The 

locations of the wells (MW-3, 5, 8, I 1 and 15) were based on areal distribution, prior levels of RCRA 

metals, and accessibility. Sampling was conducted via three methods: low-flow unfiltered, bailer 

unfiltered, and bailer with field filtering. All frve of the wells were sampled (MW-3-03, MW-3-03, 

MW-5-03, MW-8-03, MW-11-03 and MW-15-03) via low flow-unfiltered methods; two of the wells 

(MW-5-03B and MW-11-03B) were purged and sampled using bailing as outlined in the USLPA 

approved QAPP; and one well sample (MW-5-03-BF) was field filtered following sample collection 

via a dedicated bailer. 

3.8 	Site Survey 

Following freld activities, the monitoring wells were surveyed for vertical and horizontal control by 

V3 Consultants to standard, acceptable surveying practices as required by the State of Indiana. 

Horizontal Datum is based on hrdiana West, State Plain (US Feet) and the Vertical Datum is NGVD 

29 (US Feet). The information was used to develop potentiometric surface data to determine 

groundwater flow direcrion. 
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4.0 RESULTS 

This section provides a discussion of the reaults of the Phase II ESA in the following subsections: 

4.1 Pilot Section 1 Results 

4.2 Pilot Section 2 Results 

4.3 Pilot Section 3 Results 

4.4 Pilot Section 4 Results 

4.5 Greenspace Section 5 Results 

4.6 Paul's Auto Yard Lead/Metals Results 

4.7 Low Flow Sampling Evaluation 

4.8 Data Assessment 

4.9 Geology and Hydrogeology 

The analytical results are organized by the media sampled (e.g. soil, groundwater), eampling round 

and by analytical suite (VOCs, SVOCs, RCRA metals). Aqueous sample PNA results are 

incorporated in the SVOC suite of analytes in the text and tables of the report. The discussion of 

specific analytes, both in the text and sumtnary tables, is limited to only positive detections above 

estimated or practical quantitation limits. 

Tables 2 through 11 summarize the results of the investigation as follows: 

• 	Table 2: Surface SoIl Analytical Results 

• 	Table 3: Subsurface Soil Analytical Results 

• 	Table 4: Sediment Analytical Results 

• 	Table 5: Surface Water Analytical Results 

• 	Table 6: Groundwater Analytical Results, Round 1 

• 	Table 7: Groundwater Analytical Results, Round 2 

• 	Table 8: Paul's Auto Yard Lead/Metal Results 

• 	Table 9: Duplicate Sample Comparisons 

• 	Table 10: Low Flow Sampfing Evaluation Results 

• 	Table 11: Groundwater Elevations 

Tables 2, 3, 6, and 7 are further subdivided by Section number (Section 1 to 5). Table 3/Section 2 

incorporates soil samples collected during the test pit investigation as part of subsurface soil sample 
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results. While each Section table includes sample results from locations along the Section borders, 

each Section results discussion is limited to those locations specifically within the Section. All 

laboratory reports are included in Appendix B and are presented chronologically. Figures 6, 7, and 8 

provide summaries of results of exceedances of RISC goals for soil, VRP goals for soil RISC goals 

for groundwater, respectively. 

For comparative purposes, both the IDEM RISC and VRP criteria are included in the text and tables. 

In the following discussion, the residential and industrial cleanup goals specifred within the RISC 

program or the VRP are simply referred to as Residential RISC, Industrial RISC, Residential VRP, or 

hidustrial VRP. Please note that lead does not have a cleanup goal for groundwater under the 1996 

VRP guidance. 

4.1 	Pilot Section 1 

4.1.1 Soil Resulte 

Eight Pilot Section 1 subsurface soil samples (SB-09-01, SB-09-02, SB-10-01, SB-11-01, SB-23-01, 

SB-24-01, SB-25-01, and SB-26-01) were analyzed for VOCs and SVOCs. Two soil samples (SB- 

09-01 and composite sample S-1C) were analyzed for RCRA metals. Table 2/Sectionl and Table 

3/Sectionl present the result summaries. Laboratory reports are located in Appendix B. 

Sample SB-10-01 was below detection limits for VOCs, and four samples (SB-09-01, SB-09-02, SB-

10-01, and SB-11-01) were below detection liniits for SVOCs. All eight of the soil samples were 

below Residential VRP and RISC goals for VOCs and SVOCs. 

Samples S-1C and SB-09-01 were below Residential RISC and VRP goals for RCRA metals. 

4.1.2 Groundwater Resulta 

Round 1 (2002) Results 

Four groundwater samples (MW-01-01, MW-02-01, MW-03-01 and MW-04-01) were analyzed for 

VOCs, SVOCs/PNAs, and RCRA metals. Table 6/Section 1 present the result summaries. 

Laboratory reports are located in Appendix B. 

All four of the groundwater samples were below detection levels for VOCs and SVOCs/PNAs. 



J-Pit Redevelopment Area 	 February 2004 
Phase lI ESA Report 	 Page 4-3 

Groundwater sample RCRA metal detections were below Residential VRP and RISC goals, with the 

exception of arsenic and lead. Arsenic exceeded Industrial VRP and RISC goals in sample MW-03- 

Ol (0.15 mg/1). Lead exceeded Residential RISC in samples MW-02-01 (0.030 mg/1) and MW-04-01 

(0.027 mg/1), and Industrial RISC in samples MW-Ol-Ol (0.052 mg/1) and MW-03-01 (0.055 mg/1). 

Round 2 (2003) Results 

Four groundwater samples (MW-01-02, MW-02-02, MW-03-02 and MW-04-02) were analyzed for 

VOCs, SVOCs/PNAs, and RCRA metals. Table 7/Section 1 present the result summaries. 

Laboratory reports are located in Appendix B. 

All four of the groundwater samples were below detection levels for VOCs and SVOCs/PNAs. 

Groundwater sample RCRA metal detections were below Residential VRP and RISC goals, with the 

exception of lead; which exceeded Residential RISC in sample MW-01-02 (0.022 mg11). 

4.2 	Pilot Section 2 

4.2.1 Soil Results 

Subsurface Soil Results 

Ten Pilot Section 2 subsurface soil samplea (SB-20-01, SB-21-01, SB-22-01, SB-28-01, SB-28-02, 

SB-29-01, TP-Ol, TP-02, TP-03 and LS-29-3 [collected as part of the Paul's Auto Yard sampling]) 

were analyzed for VOC and SVOCs. Four subsurface soil samples (SB-28-02, TP-Ol, TP-02 and TP- 

03) were analyzed for RCRA metals. Table 3/Section 2 present the result summaries. Laboratory 

reports are located in Appendix B. 

Samples SB-20-01 and SB-22-01 were below detection limits for VOCs, and samples SB-28-02 and 

SB-29-01 were below detection limits for SVOCs. All 10 samples results were below Residential 

RISC and VRP goals for VOCs and SVOCs with the following exceptions: benzene in sample TP-03 

(0.077mg/kg) exceeded Residential RISC and VRP; methylene chloride in samplea TP-01 (0.027 

mg/kg) and TP-03 (0.900 mg/kg) exceeded Residential RISC; tetrachloroethene in sample TP-03 

(0.140mg/kg) exceeded Residential RISC; and benzo[a]pyrene in sample SB-28-01 (0.620 mg/kg) 

exceeded Residential RISC. 
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All four samples were below Residential RISC and VRP goals for RCRA metals. 

Surface Soil Results 

Four surface soil samples (S-2C, SS-02-01, SS-01-729 and SS-02-729) were analyzed for VOCs, 

SVOCs and RCRA metals. Table 2/Section 2 present the result summaries. Laboratory reports are 

located in Appendix B. 

All four samples were below Residential RISC and VRP goals for VOCs and SVOCs, and sample 

SS-01-7/29 was below detection limits. 

All four sample results were below Residential RISC and VRP goals for RCRA metals with the 

following exceptions: arsenic in samples SS-01-729 (4.2 mg/kg) and SS-02-729 (13.0 mg/kg) 

exceeded Residential RISC; lead in sample SS-01-729 (130 mg) exceeded Residential RISC; lead in 

sample SS-2-729 (1300 mg/kg) exceeded Industrial RISC; and cadmium and chromium in sample 

SS-2-729 (10.0 mg/kg and 90.0 mg/kg, respectively) exceeded Residential RISC. 

4.2.2 Groundwater Results 

Round 1 (2002) Results 

Four groundwater samples (MW-08-01, MW-09-01, MW-13-01 and MW-14-01) were analyzed for 

VOCs, SVOCs/PNAs, and RCRA metals. Table 6/Section 2 present the result summaries. 

Laboratory reports are located in Appendix B. 

Sample MW-08-01R results were below Residential RISC and VRP goals for VOCs, and the 

remaining three samples were below detection limits. Sample MW-09-01 results were below 

Residential RISC and VRP, and the remaining three samples were below detection limits for 

SVOCs/PNAs. 

All four groundwater samples were below Residential RISC and VRP goals for RCRA metals with 

the following exceptions: arsenic in sample M-08-01R (0.052 mg/1) exceeded Industrial RISC and 

VRP; cadmium in sample MW-08-01R (0.011 mg/1) exceeded Residential RISC; lead in samples 

MW-08-01R (0.039 mg/1), MW-09-01 (0.031mg/1), and MW-14-01 (0.026mg11) exceeded Residential 

RISC; and lead in sample MW-13-01 (0.080 mg/1) exceeded Industrial RISC. 



J-Pit Redevelopment Area 	 February 2004 
Phase II ESA Report 	 Page 4-5 

Round 2 (2003) Results 

Four groundwater samples (MW-08-02, MW-09-02, MW-13-02 and MW-14-02) were analyzed for 

VOCs, SVOCs/PNAs, and RCRA metals. Table 7/Section 2 present the result summaries. 

Laboratory reports are located in Appendix B. 

Sample MW-09-02 results were below Residential RISC goals for VOCs, and the remaining three 

samples were below detection limits. All four samples were below Residential goals for 

S V OCs/PNAs. 

All four of the samples were below RCRA metal Residential RISC and VRP goals with the following 

exceptions: arsenic in sample MW-09-02 (0.066 mg/1) exceeded Industrial RISC and VRP; lead in 

samples MW-13-01 (0.024mg/1) and MW-14-01 (0.037 mg/1) exceeded Residential RISC; and lead in 

samples MW-08-01 (0.12 mg/kg) and MW-09-01 (0.078 mg/1) exceeded Industrial RISC. 

4.3 	Pilot Section 3 

4.3.1 SoIl Results 

Nine subsurface soil samples (SB-01-01, SB-02-01, SB-03-01, SB-04-01, SB-05-01, SB-06-01, SB- 

07-01, SB-07-02 and SB-08-01) were analyzed for VOCs and SVOC. Two soil samples (SB-03-01 

and SB-07-01) and surface soil composite sample S-3C were analyzed for RCRA Metals. Table 

2/Section 3 and Table 3/Section 3 present the result summaries. Laboratory reports are located in 

Appendix B. 

All nine of the soil samples were below Residential RISC and VRP goals for VOCs. Two samples 

(SB-03-01 and SB-04-01) were below Residential RISC and VRP for SVOCs, and the remaining 

seven samples were below detection limits for SVOCs. 

Sample SB-07-01 was below Residential RISC for RCRA metals. Sample SB-03-01 exceeded 

Residential RISC for arsenic (5.7 mg/kg), cadmium (14 mg/kg) and selenium (8.9 mg/kg), and 

Industrial RISC for chromium (130 mg/kg) and lead (1400 mg/kg). Composite sample S-3C 

exceeded Residential RISC for arsenic (5.4 mg/kg) and chromium (46 mg/kg), and Industrial RISC 

for lead (490 mg/kg). 
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The eight sample aliquots (SB-Ol-Ola, SB-02-01a, SB-03-01a, SB-04-01a, SB-05-01a, SB-06-01a, 

SB-07-01a and SB-08-01a) of composite sample S-3C were individually analyzed for lead. Four of 

the eight individual aliquot samples exceeded Industrial RISC: SB-01-01a (1500 mg/kg), SB-03-01a 

(12000 mg/kg), SB-04-01a (960 mg/k), and SB-05-01a (1500 mg/kg). Based on these fmdings, the 

Gary DOEA requested additional lead delineation in the Former Paul's Auto Yard. 

4.3.2 Groundwater Results 

Round 1 (2002) Results 

Four groundwater samples (MW-05-01, MW-06-01 MW-07-01 and MW-16-01) were analyzed for 

VOCs, SVOCs/PNAs, and RCRA metals. Table 6/Section 3 present the result summaries. . 

Laboratory reports are located in Appendix B. 

Samples MW-05-01 and MW-07-01 were non-detect for all VOCs, and SVOCs. In addition, when 

VOCs or SVOCs were detected, all results were below Residential RISC and VRP goals with the 

exception of inethyl-t-butyl ether detected in sample MW-06-01 (0.59 mg/1) above Residential RISC. 

All four of the samples were below RCRA metal Residential RISC and VRP goals with the following 

exceptions: cadmium in sample MW-07-01 (0.0064 mg/1) exceeded Residential RISC; arsenic in 

sample MW-05-01 (0.1 mg/1) exceeded Industrial RISC and VRP; and lead in samples MW-05-01 

(0.11 mg/1), MW-06-01 (0.11 mg/1), MW-07-01 (0.05 mg/1) and MW-16-01 (0.058 mg/1) exceeded 

Industrial RISC. 

Round 2 (2003) Results 

Five groundwater samples (MW-05-02, MW-06-02, MW-07-02, MW-16-02 and MW-17-02) were 

analyzed for VOCs, SVOCs/PNAs, and RCRA metals. Table 7/Section 3 present the result 

summaries. Laboratory reports are located in Appendix B. 

All five of the samples were below detection limits for VOCs and SVOCs/PNAs with the exception 

of: sample MW-16-02 results, which were below Residential RISC and VRP for VOCs; and methyl-t- 

butyl ether in sample MW-06-01 (0.048 mg/1), which exceeded Residential RISC. 

All frve of the samples were below RCRA metal Residential RISC and VRP goals with the following 

exceptions: arsenic in samples MW-05-02 (0.084 mg/1), MW-16-02 (0.062 mg/1), and MW-17-02 
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(0.061 mg/1) exceeded Industrial RISC and VRP; lead in samples MW-05-02 (0.019 mg/1), MW-6-02 

(0.031 mg11), and MW-16-02 (0.021 mg/1) exceeded Residential RISC; and lead in sample MW-17-02 

(0.18 mg/1) exceeded Industrial RISC. 

4.4 	Pilot Section 4 

4.4.1  Soil Results 

Subsurface Soil Results 

Four subsurface soil samples (SB-12-01, SB-15-01, SB-16-01, and SB-18-01) were analyzed for 

VOCs, and SVOCs. Table 3/Section 4 present the result summaries. Laboratory reports are located 

in Appendix B. 

All four of the samples were below Residential RISC and VRP goals for VOCs. Sample SB-16-01 

was below SVOC Residential RISC and VRP, and the remaining three samples were below detection 

limits. 

Surface Soil Results 

A composite sample (S-4C) from Section 4 was analyzed for RCRA metals. Table 21Section 4 present 

the result summaries. Laboratory reports are located in Appendix B. 

Sample S-4C results were below Residential RISC and VRP goals for RCRA metals. 

Surface Soil Results outside of Investigation Area 

Four surface soil samples (SS-1-01, SS-3-729, SS-4-729 and SS-5-729) from outside the Pilot Section 

4 study area were analyzed for VOCs, SVOCs, and RCRA metals. These sample were requested to 

address community concerns associated the border of the wetlands area in southern part of Section 4 

and adjacent properties immediately to the south. Table 2/Section 4 present the result summaries. 

Laboratory reports are located in Appendix B. 

Sample SS-1-01 results were below Residential RISC and VRP goals for VOCs and SVOCs, and the 

remaining tbree samples were below detection limits. 
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All four of the samplea were below RCRA metal Residential RISC and VRP with the exception of 

arsenic in sample SS-1-01 (13 mg/kg) and SS-4-729 (15 mg/kg), which exceeded Residential RISC; 

and selenium in sample SS-1-01 (8.4 mg/kg), which exceeded Residential RISC. 

4.4.2 Groundwater Results 

Round 1 (2002) Results 

Two groundwater samples (MW-11-01 and MW-12-01) were analyzed for VOCs, SVOCs/PNAs, and 

RCRA metals. Table 6/Section 4 present the result summaries. Laboratory reports are located in 

Appendix B. 

Both of the samples were below detection limits for VOCs and SVOCs/PNAs. 

Both of the samples were below RCRA metals Residential RISC with the following exceptions 

cadmium in samples MW-11-01 (0.0085mg/1) and MW-12-01 (0.0068 mg/1) exceeded Residential 

VRP and RISC; lead in sample MW-12-01 (0.034 mg/1) exceeded Residential RISC; and lead in 

sample MW-11-01 (0.043 mg/1) exceeded Industrial RISC. 

Round 2 (2003) Results 

Two groundwater samples (MW-11-02 and MW-12-02) were analyzed for VOCs, SVOCs/PNAs, and 

RCRA metals. Table 7/Section 4 present the result summaries. Laboratory reports are located in 

Appendix B. 

Sample MW-12-01 exceeded the Residential RISC goal for methylene chloride (0.014 mg/kg); all of 

the remaining sample results were below detection limits for VOCs and SVOCs/PNAs. 

Both of the samples were below RCRA metals Residential RISC with the exception of lead in sample 

MW-11-01 (0.016 mg/kg), which exceeded Residential RISC; and lead in sample MW-12-01 (0.055 

mg/kg), which exceeded Industrial RISC. 
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4.5 	Greensnace Section 5 

4.5.1 Subsurface Soil Results 

Six subsurface soil samples (SB-13-01, SB-14-01, SB-17-01, SB-19-01, SB-27-01 and SB-30-01) 

were analyzed for VOCs and SVOCs. Table 3/Section 5 present the result sununaries. Laboratory 

reports are located in Appendix B. 

Sample SB-13-01 was below detection limits for VOC and the remaining samples were below 

Residential RISC and VRP goals. All of the soil samples were below detection liniits for SVOCs. 

4.5.2 Surface Soil Results 

In Greenspace Section 5, five surface soil samples (SS-03-01, SS-04-01, SS-05-01, SS-06-01 and SS-

07-01) were analyzed for VOCs, SVOCs, and RCRA metals, and composite sample (S-5C) was 

analyzed for RCRA metals. Table 2/Section 5 present the result summaries. Laboratory reports are 

located in Appendix B. 

Composite sample S-5C results were below RCRA metals Residential RISC and VRP goals. 

All five of the surface soil samples (SS-03-01, SS-04-01, SS-05-01, SS-06-01 and SS-07-01) were 

below Residential RISC and VRP for VOCs and SVOCs. Sample SS-07-01 was below detection 

limits for SVOCs, and Sample SS-04-01 was below detection limits for VOCs. 

All six of the sample results were below RCRA metals Residential RISC and VRP with the following 

exceptions: arsenic exceeded Residential RISC for all six of the samples: SS-03-01 (8.6 mg/kg), SS- 

04-01 (5.0 mg/kg), SS-05-01 (8.1 mg/kg), SS-06-01 (6.0 mg/kg), SS-07-01 (7.2 mg/kg) and S-5C (4.2 

mg/kg); and selenium exceeded Residential RISC in five of the samples: SS-03-01 (5.3 mg/kg), SS- 

04-01 (5.6 mg/kg), SS-05-01 (5.6 mg/kg), SS-06-01 (6.2 mg/kg) and SS-07-01 (6.7 mg/kg). 

4.5.3 Surface Water Results 

Five surface water samples (SW-01, SW-02 SW-03, SW-04 and SW-05) were analyzed for VOCs, 

SVOCs/PNAs, and RCRA metals from the Greenspace Section 5. Table 5/Section 5 present the result 

summaries. Laboratory reports are located in Appendix B. 
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Surface water sample SW-Ol results were below Residential RISC and VRP for VOCs and SVOCs. 

Samples SW-02, SW-03, SW-04 and SW-05 were below detection liniits for VOCs and below 

Residential RISC and VRP for SVOCS/PNAs. 

All five of the surface water sample resulta were below RCRA metals Residential RISC and VRP 

except with the following exceptions: arsenic in sample SW-01 (0.12 mg/1) exceeded Industrial RISC 

and VRP; cadmium in samples SW-Ol (0.0060 mg/1) and SW-05 (0.0065 mg/1) exceeded Residential 

RISC and VRP; selenium in samples SW-Ol (0.057 mg/1) and SW-05 (0.074 mg/1) exceeded 

Residential RISC and VRP; and lead in sample SW-05 (0.035 mg/1) exceeded Residential RISC. 

4.5.4 Sediment Results 

Five sediment samples from Greenspace Section 5(SD-01, SC-02, SD-03, SD-04, and SD-05) were 

subntitted for VOCs, SVOCs, and RCRA metals analysis. Table 4/Section 5 present the result 

summaries. Laboratory reports are located in Appendix B. 

All five of the samples were below Residential RISC and VRP goals for VOCs and SVOCs except 

sample SD-04 which exceeded Residential RISC and VRP for benzo[a]pyrene (0.770 mg/kg); 

Residential RISC for methylene chloride (0.029 mg/kg), and Residential RISC and VRP for 

benzo[b]fluoranthene (1.60 mg/kg). 

All five of the samples were below RCRA metals Residential RISC and VRP goals with the 

following exceptions: arsenic in samples SD-01 (6.5 mg/kg), SD-02 (4.7 mg/kg), SD-03 (7.8 mg/kg), 

SD-04 (10 mg/kg) and SD-05 (5.7 mg/kg), and selenium in samples SD-01 (5.3 mg/kg), SD-03 (5.8 

mg/kg), SD-04 (15 mg/kg) and SD-05 (6.2 mg/kg) exceeded Residential RISC, but were below 

Industrial RISC; and chromium in sample SD-Ol (71 mg/kg) exceeded Residential RISC. 

4.5.5 Groundwater Results 

Round 1 (2002) Results 

Two groundwater samples (MW-10-01 and MW-15-01) were analyzed for VOCs, SVOCs/PNAs, and 

RCRA metals. Table 6/Section 5 present the result summaries. Laboratory reports are located in 

Appendix B. 

Both of the samples were below detection limits for VOCs and SVOCs/PNAs. 
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Both of the samples were below RCRA metals Residential RISC and VRP with the exception of: 

cadmium in sample MW-15-01 (0.0080 mg11) and lead in sample MW-10-01 (0.016mg/1), which 

exceeded Residential RISC and VRP; and lead in sample MW-15-01 (0.046mg/1), which exceeded 

Industrial RISC. 

Round 2 (2003) Results 

Two groundwater samples (MW-10-02 and MW-15-02) were analyzed for VOCs, SVOCs/PNAs, and 

RCRA metals. Table 7/Section 5 present the result summaries. Laboratory reports are located in 

Appendix B. 

Both of the samples were below detection limits for VOCs and SVOCs/PNAs. 

RCRA metals in both of the samples were below Residential RISC with the exception of lead in 

sample MW-10-02 (0.024 mg/1), which exceeded Residential RISC 

4.6 	Paul's Auto Yard Lead/Metal Investieation Results 

Sixty-four boring/surface sampling locations (LS-1 to LS 64) and 122 soil samples were subniitted 

for lead analysis. Select samples (LS-10A, LS-12A, LS-12B, LS-34B, LS-45, LS-58C, and LS-59B 

and Section 2 samples SS-1-729 and SS-2-729) were submitted for RCRA metals analysis. 

Although exceedances of other RCRA metals including arsenic, cadmium and chromium occur within 

the Former Paul's Auto Yard, the focus of this discussion is on lead. Lead was used as the indicator 

analyte due to the level of RISC exceedances found, its pervasiveness within the former Paul's Auto 

Yard, and its persistent association with the other RCRA metals. A full summary of the analytical 

results is presented in Table 8, and Figure 9 provides the sample locations of the investigation. 

During the Investigation, surficial material was comprised of largely fill material and contained brick, 

concrete, wood, car parts, rubber tires, slag, and sand and silt sized particles. Beneath the fill material 

is fine to medium grained light brown sand with the occasional peat seam (see Table 1). 

The results of the Paul's Auto Yard Lead/Metal investigation indicated significant lead impacts. 

Approximately 35 percent of the samples submitted for analysis results exceeded the Industrial RISC 

goal for lead of 230 mg/kg, and nearly 50 percent of the samples submitted for analysis exceeded the 
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IDEM Residential RISC Cleanup Goal of 81 mg/kg. Sample results for lead ranged from 1.1 mg/kg 

in sample LS-20b to 3200 mg/kg in sample LS-26. 

All of the samples collected from below a depth of 5 feet indicated concentrations of RCRA metals 

below Residential RISC. The majority of samples collected at a depth of 2 to 5 feet also were below 

Residential RISC. Based on a review of the data, the elevated lead levels correlate fairly well with 

the presence of fill material. The areal extent of the elevated lead levels is well delineated to the 

north, south and west, and exceeds the scope of the investigation beyond the eastern property line. 

Samples LS-34B, LS-45A, LS-59B, LSCM-1 and LSCM-2 were submitted for TCLP RCRA metals 

analysis. This analysis was provided to evaluate pathway to groundwater concerns as well as to 

provide analytical profiles for future remedial action. As indicated in Table 8e, all results are below 

USEPA RCRA Hazardous Waste Criteria. 

4.7 	Low Flow Samnling Evaluation Results 

The evaluation consisted of five samples (MW-3-03, MW-3-03, MW-5-03, MW-8-03, MW-11-03, 

and MW-15-03) acquired via low flow-unfrltered methods; two samples (MW-5-03B and MW-11- 

03B) using a bailing as outlined in the USEPA approved QAPP; and one well sample (MW-5-03-BF) 

field-filtered following sample collection via a dedicated bailer for arsenic and lead analysis. 

All of the low flow sample results were below Residential RISC and VRP; the two samples collected 

using bailing methods indicated lead and arsenic levels were either non-detect or below Residential 

RISC and VRP; and the one filtered sample indicated a significant reduction in arsenic from the low 

flow unfiltered bailer sample (See Table 10). The results of this evaluation indicated that the 

following: 

l. Turbidity levels in the groundwater has a direct effect on the concentration of inetals. 

2. A significant decrease of arsenic and lead levels in evaluation samples appeared to be only 

partiatly influenced by sampling methodology. 

3. The significant decreasing concentrations from Round 1, Round 2 and Low Flow evaluation 

samples may be the result of seasonal differences or through the continued sampling and 

development of the monitoring wells. 
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4.8 	Sample Validation 

4.8.1  Data Qualitv 

The quality of the data collected as part of the Phase II ESA was assessed by its accuracy and 

precision with respect to prescribed requirements or specifications for laboratory analysis. To make 

these determinations, 10 percent of the data set was evaluated by an independent third-party validator. 

Validation reports are located in Appendix F. Data was evaluated in accordance with the criteria 

established by USEPA guidelines, "Laboratory Data Validation Functional Guidelines for Evaluating 

Organic Analyses" (USEPA, 1991b), specific method requirements, and professional judgment. 

Validation of the analytical data serves to reduce the inherent uncertainties about its usability. 

In addition, analytical data was evaluated to detemiine both the usability of results as well as 

contractual compliance relative to the aforementioned requirements. Data validation also provided an 

interpretation of the reported quality control results. A niinimum of 10 percent of all laboratory 

calculations was verifred as part of this validation. All instrument output (e.g., spectra, 

chromatograms, etc.) for the selected sample was carefully reviewed. Data quality was evaluated 

based on, but not limited to, the following criteria: 

• Data completeness 

• Holding times 

• Calibrations 

• Blanks 

• Surrogate recoveries 

• Initial and continuing calibrations 

• Laboratory and field duplicates 

• Matrix Spike/Matrix Spike Duplicate samples 

• Internal standard performance 

• Compound identi6cation 

• Compound quantitation 

Based upon the results of this evaluation, various qualifiers and/or codes have been attached to certain 

data by the data validator with regard to the data's usability. These qualifiers often pertain to QA/QC 

problems and generally indicate questions concerning cheniical identity, chemical concentration, or 
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both. Because the data validation process is intended to assess the effect of QC issues on data 

usability, validation data qualifiers are attached to the reviewed data subsequent to the laboratory 

qualifiers and supersede any laboratory qualifiers. 

Qualified data are flagged with a letter qualifier representing an associated explanatory note needed to 

clarify the corresponding analytical result. Data qualified as "J" were retained as estimated. 

Estimated analytical results within a data set are common and considered to be usable by the USEPA 

(USEPA, 1989). Data may be qualified as estimated for several reasons, including an exceedence of 

holding times, high or low surrogate recovery, or intra-sample variabllity. In addition, values may be 

assigned an estimated "J" qualifrer if the reported value is below the Contract Required Detection 

Limit (CRDL) or the Contract Required Quantitation Limit (CRQL). Data assigned a rejected "R" 

qualifrer were excluded from the usable data set, and other qualified data were retained in the usable 

data set. Under these conditions, estimated positive results were designated with "J" qualifiers and 

rejected data were assigned "R" qualifiers. Annotated Form "Is" for all samples were reviewed by 

the data validator and included in the overall data assessment. Based on the overall assessment of this 

data, the validator has deemed it accurate and representative of site conditions. 

4.8.2  Data Usabilitv 

Data generated from the sampling events were evaluated to assess which were of sufficient quality to 

meet the project specific objectives. These objectives are as follow: 

• Characterize the natare of contaminants at the site, 

• Provide initial delineation of soil, surface water, sediment and groundwater impacts, and 

• Delineate the extent of lead impacted soil/fill in the Former Paul's Auto Yard. 

The Goal in selecting data to use for these objectives is to ensure that accurate and precise data were 

used to characterize contamination and ensure that the data used accurately reflected site conditions. 

Data usabiliry is the process of assuring that the quality of data meets the intended purposes. Data 

usability differs from validation in that it considers both analytical and field error. Data validation is 

the standardized process by which analytical error is assessed. To assess usability, the following 

three criteria are evaluated: analytical data quality (i.e., the data validation results), field sampling, 

and data quafity objectives (DQOs). 
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4.8.3 Analvtical Data Oualitv 

Tables 2 through 10 present the sampling and analysis performed in support of the sampling 

programs. Soil, surface water, sediment and groundwater samples were collected during the Phase II 

ESA. The samples were analyzed for VOCs, SVOCs/PNAs, and RCRA Metals. Analyses were 

conducted in accordance with SW-846, 3` a  edition, Revision 2, September 1994 methods 826013, 

8270C, 8310, 6010B, and 7470A. 

As part of the evaluation of analytical data quality, the following components were assessed and are 

presented: 

• Data validation results 

• Impact of rejected data on the data set 

• Analytical detection limits (i.e., whether they meet the DQOs) 

• Data quality indicators (e.g., completeness, precision, accuracy, etc.) 

In accordance with the project QAPP, the laboratory (SIMALABS) submitted a CLP-like deliverable 

consistent with EPA DQO Level IV. The analytical data were validated by an independent third 

party, ECT.CON, Inc. Validation was conducted in accordance with the National Functional 

Guidelines for Organic Data (February 1994), the SW-846 analytical method, and professional 

judgment. Details of the validation (i.e., case narratives) are located in Appendix B. 

2002 Sampling 

In several instances, the validator rejected certain data. The rejected data is primarily associated with 

the VOC and SVOC fractions, and is overwhelmingly associated with non-detects. While this data is 

acceptable for screening criteria conducted in accordance with IDEM and VRP RISC protocols, 

future use of this data in subsequent confirmation or Risk Assessment wfll at a minimum require full 

data validation of the entire data package. For reference, the primary reasons for data rejection are: 

• Continuing calibration relative response factor (RRF) fell below the 0.05 quality control limit 

for 2-butanone and benzoic acid. 

• Initial and continuing calibration RRFs fell below the 0.05 quality control limit for 

bromomethane, acrolein, and 2-butanone. 
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• Initial calibration RRFs fell below the 0.05 quality control limit for bromomethane and 

acrolein. 

• The recovery of acrylonitrile (0%) fell below 10% in the LCS. 

• Recovery of the surrogate 2,4,6-tribromopbenol (7.17%) fell below 10%. 

• Continuing calibration %Ds exceeded the 25% quality control limit for bromomethane, 

acrolein and vinyl acetate. 

• Recovery of vinyl acetate (0%) fell below 10% in the LCS analyzed 

2003 Sampling 

Soils were collected during the 2003 sampling to confirm/refute the presence of lead. No data was 

rejected from this set. 

Groundwater samples were also collected during the 2003 sampling. The validator rejected several 

for VOCs and SVOCs. The rejected data is prirnarily associated with the VOC and SVOC fractions, 

and is overwhelmingly associated with non-detects. While this data is acceptable for screening 

criteria conducted in accordance with IDEM and VRP RISC protocols, future use of this data in 

subsequent confirmation or Risk Assessment will at a minimum require full data validation of the 

entire data package. For reference, the primary reasons for data rejection are: 

• Initial and continuing calibration RRFs fell below the 0.05 quality control liniit for benzidine, 

2-butanone and acrolein. 

• The recovery of acrylonitrile (0%) fell below 10% in the LCS. 

• Recovery of the surrogate phenol-d5 (2.08%) fell below the 10% quahty control limit. 

• Continuing calibration %Ds exceeded the 25% quality control limit for benzidine, acrolein 

and acrylonitrile. 

4.8.4 Relative Percent Difference 

2002 Sampling 

The relative percent difference (RPD) was within the acceptable criteria, as shown on Table 9. The 

RPD for all but one of the groundwater results were within the acceptable criteria as shown on Tables 

9a to 9e. The sample with the large RPD was for a sample with a detect and non-detect result. 
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The RPD for all but 11 of the soil duplicate results were outside the acceptable control limit of 50% 

RPD. Seven of the larger RPDs were for analytical parameters with detect and non-detect results. 

The deviation of the analytical results between the remaining four samples is most likely due to the 

heterogeneity of the soIl samples and/or the matrix interference typical with a soil sample. This does 

not affect the usability of the data. 

2003 Sampling 

The relative percent difference (RPD) for all but one of the groundwater results were within the 

acceptable criteria as shown on Table 9. The large RPD was for chromium. 

Overall, the data for the project constituents of concern are usable for quantitative purposes. The 

completeness Goal of 95 percent was met. The accuracy and precision of the data were verified by 

the results of the data validation. 

No major QA/QC problems were encountered during the field investigation and sample collection. 

As a result, significant impacts on the analytical results from the sample collections are not expected 

and no resampling is required. 

4.8.5 Data Oualitv Indicators 

The data quality objectives for this project were to obtain analytical data of suffrcient quality (i.e., 

data that may be used quantitatively) to delineate nature and extent of contamination and in support of 

baseline risk assessment. Based on the results of the data validation and data usability, these DQOs 

have been met for the project. 

4.8.6 OA/OC Sample Results 

As part of the requirements for freld quality control, two types of QA/QC blanks were evaluated: trip 

blanks and equipment rinsate/freld blanks. Laboratory QC samples (extra volume collected for 

MS/MSD) were collected in the freld. In addition to MS/MSD samples, laboratory QA/QC 

procedures include analysis of sunogate spikes, lab control standards/blanks, and continuing 

calibration standards/blanks. These samples were evaluated during the validation and the data 

usability of these results was presented in the previous sections. Field duplicate sample results were 
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also compared in the previous section to determine the relative percent difference (RPD) for 

aesessment of variabilities of the measurement process and sampling techniques. 

Analysis of blank samples provides a measurement of contamination that may have been introduced 

into a sample set during the collection, transportation, preparation, and/or analysis of samples. To 

remove non-site related contaminants from further consideration, the concentrations of cheniicals 

detected in blanks were compared with concentrations of the same chemicals detected in 

environmental samples. The following organic constituents are frequently associated with analysis of 

samples and are referred to as common laboratory contaminants (USEPA, 1989): 

• Acetone 

• 2-Butanone (methyl ethyl ketone) 

• Methylene Chloride (Dichloromethane) 

• Toluene 

• Phthalate Esters 

Detectiona of these common laboratory contaminants in environmental samples are considered to be 

positive results only when observed concentrations exceeded 10 times the maximum concentration 

detected in an associated blank (USEPA, 1989). Blanks containing organic constituents that are not 

considered conunon laboratory contaminants (i.e., all other organic compounds) were considered as 

poaitive results only when observed concentrations exceeded frve times the maximum concentration 

detected in an associated blank (USEPA, 1989). The determination that the detected concentrations 

were blank-related was made by the data validator. The environmental samples that contained 

compounds at a concentration less than 10 or five times (as appropriate) the concentrations reported 

in the associated blank were qualifred as "U," non-detect due to blank contaniination, by the data 

validator. 

4.8.7 Matrix Spike/Matrix Snike Dunlicate Samples 

Matrix spike and matrix spike duplicate samples (MS/MSD) were taken during each sampling effort 

at a frequency of one in 20 for each matrix (e.g., soil and groundwater). Validation of the sample 

analysis indicates that the percent recovery of the spikes and relative percent difference between the 

matrix spike sample and matrix spike duplicate sample were not all within control lintits. Those 

MS/MSD with relative percent difference out of the control limits are presented below: 
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2002 Sampling 

FWA 1.ITO 

Recoveries of acrylonitrile (0% and 0%) fell below 10% in MW-08-01R MS and MSD. 

The non-detect result was rejected "UR" 

• SD-03 

Recovery of vinyl acetate (0% and 0%) fell below 10% in SD-03 MS and MSD. The 

non-detect result was rejected "UR" 

2003 Sampling 

3ORu\L~6'alYa 

The percent recovery of the MW-12-02 matrix spike/matrix spike duplicate for mercury 

(8%, 3%) was less than the control limit and less than 30%. For the following sample, 

qualify positive results of silver as estimated "J" and reject "R" non-detect results. As the 

rejected results are non-detect values, the matrix of the samples was not an interferent in 

the analytical program. 

4.8.8 Trip Blanks 

2002 Sarnpling 

Trip blanks TB-1 to TB-6, TB12/5/02, TB12/11/02, and TB-12-23-02 were evaluated during the soil 

investigation, while one trip blank was evaluated during the groundwater portion of the site 

investigation. These samples were analyzed for VOCs. VOCs were not detected in any of the trip 

blanks. 

2003 Sampling 

Trip blanks TB-728/03, TB7/29/03, and TB-7/30/03 were evaluated during the soil and water 

investigation. The sample was analyzed for VOCs. VOCs were not detected in the trip blank. 
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4.8.9 Equipment Rinsate Blanks 

2002 Sampling 

Equipment rinsate blanks EB-1 to EB-3, and EB-12/23102 were collected as part of the site 

investigation. These samples were analyzed for VOCs, SVOCs/PNAs, and RCRA Metals, as these 

were the constituents of concern for the field investigation. VOCs and SVOCs/PNAs were not 

detected in any of the equipment rinsate blanks. Metals were detected in three of the samples. One of 

the samples was associated with a laboratory method blank that also was determined to contain the 

same contaminant. As the detected value in the equipment blank is less then five times the detected 

value of the laboratory blank, this value should not be considered to be an issue. 

The reniaining two equipment rinsate blanks had detected levels of arsenic in a range of 0.011-0.029 

and barimn at 0.0026. EB-3 was associated with sediment samples. As the results of the sediments 

analysis for araenic ranged from 30 to 80 times ,greater then the reported value in the equipment 

blank, the value should not be considered an issue. T'he second equipment blank was associated with 

soil boring samples. 

2003 Sampling 

Equipment rinsate blanks LSEB-7/25/03 and EB-7/30/03 were collected. These samples were 

analyzed for VOCs, SVOCs, and TAL Metals. VOCs and SVOCs were not detected in any of the 

equipment rinsate blanks. Metals were detected in one of the samples. LS -EB-7/25/03 was probably 

impacted due the high levels of lead in the soil. Also, due to those high levels versus the low level 

detected in the blank, it is likely that a cross-contanunation from the sample equipment was 

inconsequential. 

4.9 	Geoloey and Hydro2eolo¢Y 

4.9.1 Site Geolo¢v 

Geologic and hydrogeologic information was obtained through the advancement of the monitoring 

wells and other borings related to the Phase 11 ESA. As indicated in Section 1, the area is underlain 

with 130 feet of unconsolidated material over dolomite bedrock. The unconsolidated material is 

comprised primarily of approximately 30 feet of sand overlying approximately 100 feet of clay and 
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clay till. The sand unit comprises the upper aquifer and is hydraulically associated with the Little 

Calumet River to the South and the Grand Calumet River to the North. 

The Phase B investigation was limited to the upper sand unit and the associated unconfined aquifer. 

During the investigation, 30 site wide GeoProbe® borings were installed to a maximum depth of 28 

feet bgs, and 64 GeoProbeOO and hand auger borings were installed in the Forrner Paul's Auto Yard 

(Pilot Sections 2 and 3). SoIl boring/well installation logs are provided in Appendix A, and the Paul's 

Auto Yard sampling log is provided on Table 1. 

The reaults of the investigation indicate that the upper 25 to 30 feet of the site is comprised of a dense, 

light brown, fine to medium grained sand with trace amounts of silt with intermittent banding of peat 

layer of up to one foot or greater in thickness. Fill material is found across portions of the site, 

primarily within the Former Paul's Auto Yard. The fill material encountered was from one to three 

feet in thickness and contained brick, concrete, wood, car parts, rubber tires, slag, sand and silt sized 

particles. 

Locally, several topographic and anthropogenic features affect hydraulic conditions at the site: 

• The closed Gary Municipal landfill (the topographic high point in the area) along the eastern 

portion of the site; 

• A drainage control retention pond just east of Section 3; and 

• Long-term dewatering of the Greenspace Section 5 depression for maintenance of the landfill 

hydraulic control. 

The landfill is a closed system with hydraulic barriers consisting primarily of a grout curtain and a 

leachate collection trench on the east side of the site. Both the berm and the grout curtain were 

constructed down to the clay layer and retard groundwater movement around the perimeter of the 

landfill. 

The surface water drainage retention pond acts as a significant groundwater recharge area that 

generates localized groundwater mounding, especially during high rain events. 

The groundwater that accumulates in the Greenspace depression is actively pumped. This pumping 

has a significant impact on the direction and flow of groundwater within the study area. A pump 
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located on the west side of the site provides long-term dewatering of the Greenspace Section 5 

depression. 

Topographically, Sections 1 to 4 are at approximately 600 to 610 feet above mean sea level. These 

areas are at elevations similar to the surrounding area. The topographic low of the area is the base of 

the Greenspace depression at approximately 580 feet above mean sea level, either at or within a few 

feet of the clay unit. 

4.9.2  Site HydroQeoloev 

The effects of the landfrll, retention pond and dewatering activities doniinate groundwater flow within 

the study area. These influences and the resultant flow patterns are a depicted in the groundwater 

contour diagrams (Figures 5a, 5b, and 5c) from groundwater measurement events in November 2002, 

April 2003, and July 2003. The d'uection of groundwater flow is primarily toward the Greenspace 

depression and increases in slope with proxiniity. The groundwater flow for the majority of the study 

area is primarily defined by the dewatering activities. Localized revereal of groundwater flow was 

also observed in the area adjacent to the retention pond and provides a western component in Pilot 

Section 3. 

The hydraulic gradient - defined as the rate of change in pressure head per unit of distance at a given 

point in a given direction - varies significantly both in direction and slope across the site. The 

hydraulic gradient varies across the site from approximately 2.5 x 10 z  feet/foot to 4 x 10 -2  feet/foot. 

In comparing groundwater elevation from wells on the south and north sides of the study area, 

groundwater elevations are consistently higher to the south. This suggests that, in the absence of 

pumping, groundwater would likely flow to the north, northwest toward the Grand Calumet River. 

Hydraulic conductivity - defrned as the rate of flow in gallons per foot through a one-foot cross 

section under a unit hydraulic gradient - was estimated for the site, based on data generated from prior 

investigations in Northweet Indiana and from reference materials providing hydraulic conductivity 

data for similar lithologies. The estimated hydraulic conductivity for the upper sand unit is 

anticipated to range from of 5 to 50 feetlday. 

Effective porosity is defined as the volume of void spaces through which water or other fluids can 

travel in a rock or sediment divided by the total volume of the sediment or rock. Based on sieve 

analysis from other samples collected in this formation, the effective porosity is 30 percent. Based 
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on the prior infotmation one can calculate the average velocity (the rate of fluid movement through a 

porous media) within the sand forniation using the following equation. 

V=K*I/N 

Where 	V= Average Flow Velocity, 

K= Hydraulic Conductivity 

I= Groundwater Gradient 

N= Effective Porosity 

Based on site hydrogeological parameters, the average velocity for groundwater at the J-Pit site 

ranges from 0.42 to 0.67 foot/day. 
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5.0 CONCLUSIONS 

The J-Pit Redevelopment Project is intended to evaluate the 215-acre site for potential multipurpose 

usage. The J-Pit site has been entered into the Indiana VRP program; however, under the 1996 VRP 

Resource Guide mles, the City of Gary has the option to proceed under the Indiana Brown6eld 

Program. Therefore, the Gary DOEA has elected to evaluate the Phase li ESA data to both the 1996 

VRP and IDEM RISC default cleanup goals for potential residential and commercial land use. 

The following discussion of the site Remediation Objectives (ROs) are based on both the 1996 VRP 

and IDEM RISC default cleanup goals. The site ROs will vary depending on land usage, site 

activities, and the oversight agency. 

The Greenspace (Section 5) soil/sediment and groundwater/surface water evaluations are combined 

due to the unique nature of the Greenspace parcels, which is a component of the active hydraulic 

control system for the Gary Municipal Landfill (the landfill). Surface water within the Greenspace is 

groundwater from the surrounding aquifer that is drawn toward the dewatering pump. In order to 

maintain hydraulic control for the landfill, the extraction rate must be much greater than available 

recharge from precipitation. Therefore, surface water within the Greenspace is evaluated as part of 

the overall groundwater. Sediment is similar in characteristics to the surface soil within the 

Greenspace that has been subjected to repeated submersion and exposure cycles and thus, sediment 

and surface soil will be evaluated together. 

As etated in the Baseline Ecological Assessment by V3, "The J-Pit does not appear to qualify as 

`water of the United States' as the former sand and gravel quarry that hae not been abandoned and is 

being operated (pumped) by the City of Gary. In addition, it does not appear to qualify as `water' of 

the State of Indiana as it appears to qualify as one or more of the following: off stream ponds, 

reservoir, or facility built for the reduction or control of pollution or cooling water." 

The following section presents discussions of the contaminants of concem, nature and extent of 

contamination, conceptual site model, the fate and transport of site contaniinants, and 

recommendations. 
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5.1 	Remediation Contaminants of Concern 

Those compounds that exceeded ROs (IDEM RISC or IDEM VRP residential and/or non-residentiai) 

have been identified as the Remediation Contaminants of Concern (RCOC). The RCOCs are 

discussed below with respect to the matrix. Data supporfing selection of the RCOCs are provided in 

Tables 2 through 10. 

Soil RCOCs include: 

• VOCs - benzene and tetrachloroethene 

• PNAs - benzo[a]pyrene, benzo[b]fluoranthene 

• Metals - arsenic, cadmium, chromium, lead, selenium 

Groundwater RCOCs include: 

• VOCs - methyl t-butyl ether 

• Metals - arsenic, cadmium, lead, selenium 

While methylene chloride was detected in both soIl and groundwater samples, the Data Assessment 

(Section 4.8) concluded that it was a laboratory artifact and was not included in the RCOC list. 

5.2 	Nature and Extent of Contamination 

The following provides a review of the nature and extent of contaniination within each of the 5 J-Pit 

Sections and Paul's Auto Yard (portions of Section 2 and 3) for soil and groundwater. 

5.2.1 	Soil 

PilotSection I 

Soil in Pilot Section 1 did not exceed the ROs; no additional investigation is anticipated. 
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Pilot Section 2 

Soil in the western 15 acres of the 23-acre Pilot Section 2 did not exceed the ROs; no additional 

investigation is anticipated. 

Soil in the easternmost 8 acres ('/a) of the Pilot Section 2 parcel exceeded the ROa for the following: 

VOCs - benzene, methylene chloride, and tetrachloroethene; and metals - arsenic, cadmium, 

chroniium and lead. The area of impact is largely limited to the upper two to three feet of soil within 

the former Paul's Auto Yard. Additional investigation results and delineation of lead and other 

metals are addressed in the Paul's Auto Yard subsection below. 

Pilot Section 3 

Soil in the southernmost five acres of the 27-acre Pilot Section 3 did not exceed the ROs; no 

additional investigafion is anticipated. 

While soil in the remaining 22-acre portion of Pilot Section 3 did not exceed VOCs or SVOCs ROs; 

arsenic, cadniium, chromium, lead and selenium exceeded ROs in the former Paul's Auto Yard 

portion of the parcel. Additional investigation results and delineation of lead and other metals are 

addressed in the Paul's Auto Yard subsection below. 

Pilot Section 4 

There were no exceedances of ROs in soil samples collected within the Phase II ESA investigation 

area in Pilot Section 4; no additional investigation is anticipated. 

Two locations to the south of Pilot Section 4 exceeded the arsenic and selenium ROs. These 

locations are south of the undeveloped wetland portion of the parcel. These locations do not appear 

to be associated with the J-Pit and are well within regional sediment background levels (see Regional 

Background Sediment Levels for Metals below); therefore, no further delineation is anticipated. 
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Greenspace Section S 

Subsurface soil around the perimeter of the Greenspace Section 5 did not exceed ROs; no additional 

investigation is anticipated. 

Surface soil and sediment within the Greenspace former sand mine exceeded ROs for arsenic, 

chromium and selenium. The metals were found at multiple locations within the J-Pit regional 

sediment background levels for Lake County Indiana (see Regional Background Sediment Levels for 

Metals below), and no further delineation is anticipated. 

One sediment sample located at the southeast comer of the landfill leachate collection system 

exceeded PNA (benzo[a]pyrene and benzo[b]fluoranthene) ROs. While this occurrence appeared to 

isolated, delineation/confirmation niay be appropriate. 

Paul's Auto Yard Lead/Metals Investigation 

The results of the Paul's Auto Yard Lead/Metals Investigation _ indicated an area significantly 

impacted, with almost 50 percent of the samples submitted for analysis exceeding the ROs. 

The impacted area was vertically delineated to the upper five feet of fill material. Soil below five feet 

did not exceed ROs. In addition, the majority of samples collected at a depth of two to five feet were 

below ROs. The elevated lead levels were closely associated with the presence of fill material. The 

areal extent of the elevated lead levels was delineated with the exception of two small areas on the 

eastern and westem property lines. Further delineation to the east is liniited by both the property line 

and the Gary Municipal Landfill Retention Pond; while the western liniit extended off-site toward an 

adjacent salvage/junk yard. Delineation of off-site areas exceeded the scope of the investigation and 

would yield limited additional data. 

Regional Background Sediment Levels for Metals 

Elevated levels of RCOC metals are found in background sediment in Lake County as shown in the 

Pardue University, Department of Forestry and Natural Resources report "Sediment Background 
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Concentration Distribution of 172 Potential Pollutants in Indiana" by Stephen Went. The study hsted 

background concentrations for metals in sediment samples from Lake County (at the 95th percentile) 

for lead at 1,539 mg/kg, arsenic at 54.4 mg/kg, and chromium at 346 mg/kg. These levels are among 

the highest found within the State of hldiana and provide evidence that elevated metals are not limited 

to the J-Pit study area, but are a regional concern in Lake County, Indiana. 

5.2.2 Groundwater 

Since elevated lead levels were identified in upgradient and downgradient wells across the 215-acre J-

Pit site; the lead in groundwater appears to be a regional characteristic and not directly associated 

with specifrc J-Pit sources. 

Pilot Section l 

Groundwater in Pilot Section 1 did not exceed VOC or SVOC/PNA ROs during any of the sampling 

events. 

While arsenic in MW-1 and lead in all four wells exceeded the ROs during the Round 1, only lead in 

MW-1 exceeded the ROs during Round 2. 

Pilot Section 2 

Groundwater in Pilot Section 2 did not exceed VOC or SVOC/PNA ROs during any of the sampling 

events. 

Arsenic exceeded ROs in one well during both of the sampling rounds, and cadniium exceeded ROs 

during Round 1. While lead exceeded ROs in all four wells during both rounds, three of the four 

wells showed a reduction in lead during the second round. 

Pilot Section 3 

Methyl-t-butyl ether (MTBE) exceeded the ROs in one well during both rounds in Pilot Section 3, the 

remaining VOC or SVOC/PNA did not exceed ROs during any of the sampling events. Wbile the 
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Paul's Auto Yard Lead/Metals Investigation 

While lead was encountered in groundwater and surface water across the J-Pit site, the lead 

concentrations within the immediate area of the former Paul's Auto Yard appear to be more 

consistent and slightly higher than the other areas. 

Low Flow Sampling Evaluation 

The low flow sampling evaluation indicated that while turbidity levels in the wells have an effect on 

the groundwater sample metal concentrations (that may be partially addressed via low flow sampling 

methodology) the signifrcant decrease in concentrations from the Round 1, Round 2 and Low Flow 

evaluation samples may result from seasonal variances, or from the continued sampling and 

development of the monitoring wells. Low flow sampling methods are reconuttended as part of any 

future sampling events. 

5.2.3  Summary 

To summarize, soil and subsurface soils in primarily fill material at the former Paul's Auto Yard, and 

the isolated PNA impacted sediment location were the only impacted soils at the J-Pit site. 

Groundwater and surface water RO exceedances were limited to metals across the entire site and 

MTBE at the former Paul's Auto Yard. To address the slightly higher concentrations at Paul's Auto 

Yard, seasonal variations and the decreasing metals result trend, additional groundwater monitoring is 

recommended 

5.3 	Conceptual Site Model 

To evaluate potential exposure pathways for both human health and ecological receptors, a 

conceptual site model (CSM) has been generated for the J-Pit site based in the current conditions and 

history of the site and potential future land use. 

The 215-acre J-Pit area is located east of Burr Street, south of 15th Avenue, west of the E.J.& E. 

Railroad and north of 23rd Avenue in Gary (Calumet Township), Lake County, Indiana. The J-Pit is 

located in an area of mixed usage including residential, industrial, commercial and undeveloped 
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side-gradient (southwest) direction of the MTBE exceedance has been delineated, it has been 

delineated in upgradient and downgradient directions. 

Cadniium exceeded the ROs in one well, but only during the first round. Arsenic exceeded ROs in 

one well during both rounds, and arsenic exceeded ROs in two wella only during the second round. 

Lead exceeded ROs in all the wells sampled during the first round, and all but one of the wells during 

the second round. All other RCRA metals were either non-detect or below ROs. 

Pilot Section 4 

Groundwater in Pilot Section 2 did not exceed VOC or SVOC/PNA ROa during any of the sampling 

events, with the exception of inethylene chloride, which was indicated as a laboratory artifact. 

Cadmium exceeded the ROs in one well during Round 1 only; and lead exceeded ROs in both wells 

during Round 1, and in one well during Round 2. 

Section S 

Groundwater in Pilot Section 2 did not exceed VOC or SVOC/PNA ROs during any of the sampling 

events. 

Cadmium in one well and lead in two wells exceeded ROs during Round 1, and lead in one well 

exceed ROs during Round 2. 

Surface water sampling indicated the presence of arsenic, cadmium, lead and selenium above ROs. 

Due to the fact that the surface water in the J-Pit is part of an active groundwater pumping system, the 

analytical result from surface water sampling has been incorporated into the site-wide review for 

groundwater. 



J-Pit Redevelopment Area 	 February 2004 
Phase II ESA Report 	 Page 5-8 

properties (see Figures 1 and 2). The general property description for each of the Sections are 

provided below: 

• Pilot Section 1: This section consists of approximately 15 acres of undeveloped, wooded 

land with minor scattered debris. 

• Pilot Section 2: This section consists of approximately 23 acres covered with trees and 

grasses. While several streets were extended into the section, it was not developed. The 

eastern one/fourth of the section was part of the former Paul's Auto Yard. 

• Pilot Section 3: This section lies directly south of the closed Gary Landfill and consists of 

approximately 27 acres. The northern 22 acres of the site were part of the former Paul's Auto 

Yard operations and is covered with fill material, small piles of constmction debris and scrub 

vegetation. A small potential wetland is located in the southern 5 acres of the section. 

• Pilot Section 4: Is an undeveloped parcel that contains over 13 acres wetland area located in 

the southern portion of the 36 acre section. A small barrow sand pit is located along the 

northern side. 

• Greenspace Section 5: This section is the former sand mine and encompasses roughly 114 

acres. The section is actively dewatered as part of the landfill hydraulic control system with 

an extraction pump located on the western side. Shallow water-filled ditches mn through the 

section to the dewatering pumps. A leachate collection berm/system is located along the 

eastern border of the parcel. The entire perimeter of the section is fenced to prevent 

trespassing. 

While there were no underground utilities or other potential manmade pathways identified in the 

Former Paul's Auto Yard area, once the contaniinants have left the site (via the soil to groundwater 

and groundwater routes), other manmade pathways such as buried utilities, sewers etc. may intercept 

the groundwater off-site. 

The current exposure route most likely to have human health impact would be by trespassers on the 

Property that may come into contact with impacted soil or inhalation of contaminated particulates. 
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Graphic representation CSMs identifying potential exposure pathways for potential human health and 

ecological receptors are shown on Figure 10 and 11. The CSM is meant to be a"living" model that 

can be updated and modified as additional data become available. The potential exposure scenarios 

identified as potentially complete and proposed for evaluation are identified below. However, the 

CSM will be reviewed and modified as necessary as additional site data is generated. 

5.3.1 Human Health CSM 

The CSM is used to guide evaluation of the potential risk to human health at the J-Pit Site. The CSM 

presented in Figure 10 show potential sources of chemicals, potential environmental release 

mechanisms, potential exposure pathways, potential exposure routes, and potential human receptors. 

Potentially complete exposure pathways found to be insignificant (i.e., those for which no RCOCs are 

identifred at concentrations greater than ROs) will not be retained for further evaluation. Those 

potentially complete exposure pathways identified as potentially significant may require additional 

evaluation. 

In addition to the following complete exposure routes, potential expoaure routes associated with 

surface water, sediment and fish tissue for upgradient surface water bodies upgradient of the Phase II 

ESA study area may require additional evaluation to confirm that the Greenspace active dewatering 

syatem is providing capture of groundwater contaminants. 

Paul's Auzo Yard 

Paul's Auto Yard has numerous complete exposure routes due to the following conditiona: a lack of 

soil covering; no security; and the presence of VOC, PNA, and Signifrcant Metals RCOCs in the 

surface, subsurface and groundwater (see Figure 10). Based on knowledge of current conditions of 

Paul's Auto Yard, the surrounding, and reasonably foreseeable future land use: a future industrial, 

commercial and maintenance worker; and recreational and residential (via trespass) receptors have 

been identified for the site. Pathways that will require additional investigation, evaluation or 

remediation include: 
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• Ingestion/inhalation of airborne dust or volatile emissions; 

• Ingestion and dermal exposure of subsurface soil; 

• Ingestion and dermal exposure of surface soil (constraction worker only); and 

• Inhalation, ingestion, and dermal exposure to groundwater; 

J-Pit Site (minus Paul's Auto Yard) 

The remainder of the J-Pit site (minus Paul's Auto Yard) has signifrcantly fewer complete pathways, 

since moat of the site samples were below ROs. Based on current conditions of the J-Pit site, the 

surrounding, and reasonably foreseeable future land use: a future industrial, commercial and 

maintenance worker; recreational, fisher and residential (via trespass) receptors have been identifred 

for the site. Pathways that will require additional investigation, evaluation or remediation include: 

• Ingestion and dermal exposure of surface water (maintenance worker and trespasser); 

• Ingestion and dermal exposure of sediment (PNAs at the SD-4location); 

• Inhalation, ingestion, and dermal exposure to groundwater; and 

• Fish tissue ingestion for fieher (trespasser). 

5.3.2 Ecolo¢ical CSM 

In conjunction with the Phase II ESA, a Baseline Ecological Assessment Report was prepared by V3 

Consultants (V3) that identified several potentially sensitive ecologic receptor areas, in the J-Pit area. 

Four wetlands were found within the 215-acre J-Pit project area, totaling approximately 18.27 acres: 

• Area 2b - a 0.17-acre isolated wooded wetland, 

• Area 3c - a 4.91-acre emergent wetland, 

• Area 4b - a 12.40-acre emergent wetland, and 

• Area 4c — a 0.86-acre wetland. 

A general ecological CSM is included (Figure 11) that identifies potential sources of chemicals, 

potential environmental release mechanisms, potential exposure pathways, potential exposure routes, 

and potential ecological receptors. Potentially complete exposure pathways found to be insignificant 
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(i.e., those for which no RCOCs are identified at concentrations greater than ROs) will not be retained 

for further evaluation. Those potentially complete exposure pathways identified as potentially 

significant may require additional evaluation. 

Ecological receptors are the components of ecosystems that are or may be adversely affected by a 

cheniical or physical stressor. Receptors can be any part of an ecological system, including species, 

populations, communities and the ecosystem itself. 

Potential ecological exposure pathways may be evaluated include the exposure to RCOCs in surface 

water and sediments by aquatic and wildlife receptors (principally waterfowl) through direct contact, 

ingestion, and bioaccumulation in prey (frsh) tissue. 

5.4 	Contaminant Fate and Transuort 

This section presents a summary of key chemical and physical properties of the RCOCs and how 

these properties affect the behavior of the RCOC within the physical setting of the J-Pit Site. 

5.4.1 Characteristic of Reactivitv 

The evaluation of the soil pH was hmited to the former Paul's Auto Yard investigation; pH ranged 

from 7.4 to 8.2 (slightly alkaline). The analytical results for pH are provided in the laboratory reports 

in Appendix B. 

The RCOCs do not exhibit any of the characteristics of reactivity as shown on USEPA Envirofact and 

Material Safety Data Sheeta (MSDS) (provided in Appendix C). 

5.4.2 Characteristics of Toxicitv 

Total Characteristic Leachability Procedure (TCLP) analysis was run on representative soil samples 

as part of the Paul's Auto Yard Lead/Metals investigation to evaluate any characteristics of toxicity 

for the eight listed metals. The results indicated that, based on leachability, the soils would be 

considered non-hazardous. The TCLP results are provided in the laboratory reports in Appendix B. 
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5.4.3 RCOC Characteristics 

In evaluating the potential fate and transport of the RCOCs, the cheniical, physical and biological 

characteristics of the site directly affect transport mechanisms. Among these characteristics are: 

solubility, specific gravity, and Henry Coefficient for the RCOC. Solubility is one of the moat 

important properties affecting the fate and transport of organic compounds in the environment. 

Solubility is described as the maximum dissolved quantity of a compound in solution in water at a 

given temperature. Specific gravity is defrned as the ratio of weight of a given compound to the 

weight of the same volume of water. The primary purpose for determining specific gravity is to 

determine if the liquid floats or sinks. Henry's Law constant expresses the amount of chemical 

partitioning between air and water at equilibrium. Therefore it indicates the tendency of a chemical to 

transfer from air to water or vice versa. 

The following table provides the Solubility, Specific Gravity and Henry Law's constant for the 

RCOCs. 

Constituent Solubility (mg/L) Specific Gravity Henry's Law 
constant 

vOCs 

Benzene 1.79 x 10 .879 0.227 

MTBE 5.1 x 10 .731 0.024 

Tetrachloroethene 2.06 x 102 1.631 0.724 

PNAs 

Benzo[a]pyrene 1.62 x 10 1.35 0.0000187 

Benzo[b)fluoranthene 1.5 x 10-  _ 0.0000269 

The following provides a description of each RCOC along with common usage, sources and 

terrestrial/aquatic fate information. 

Benzene 

Benzene, also lmown as benzol, is a colorless liquid with a sweet odor. Benzene evaporates into 

air very quickly and dissolves slightly in water. Benzene found in the environment is from both 

human activities and natural processes. The primary release of benzene is through former Paul's 
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Auto Yard operations resulting in the spillage of gasoline. Benzene is also used for the 

manufacturing of some types of rubbers, lubricants, dyes, detergents, drugs, and pesticides. 

Natural sources of benzene, which include volcanoes and forest fires, atso contribute to the 

presence of benzene in the environment. Benzene is also a natural part of crude oil and gasoline, 

and cigarette smoke. 

Industrial discharge, disposal of products containing benzene, and gasoline leaks from 

underground storage tanks can release benzene into water and soil. Benzene can pass into air 

from water and soil surfaces. Once in the air, benzene reacts with other chemicals and breaks 

down within a few days. Benzene in the air can attach to rain or snow and be carried back down 

to the ground. Benzene in water and soil breaks down more slowly. Benzene is slightly soluble 

in water and can pass through the soIl into underground water. Benzene in the environment does 

not build up in plants or animals. 

Tetrachloroethene 

Tetrachloroethene, also known industrially as perchloroethylene (PCE), is a common solvent 

used to clean machinery and electronic parts, and it was likely used at the fortner Paul's Auto 

Yard as a parts degreaser. It and trichloroethene (TCE) are suspected carcinogens, and some of 

the most abundant environmental pollutants of groundwater in the United States. In some 

groundwater, they undergo reductive dechlorination catalyzed by anaerobic bacteria that yields 

vinyl chloride, a potent human carcinogen. 

Tetrachloroethene is highly mobile in soil and wIll leach rapidly into groundwater. Several 

stadies have indicated that PCE biodegrades very slowly under anaerobic conditions. The 

biodegradation products of PCE are TCE, dichloroethene and vinyl chloride. 

Methyl Tertiary Butyl Ether 

Methyl tertiary butyl ether (MTBE) is a volat$e flammable colorlese liquid with a turpentine-like 

odor, originally used in gasoline as an octane enhancer. MTBE has higher water solubility, 

exhibits lower adsorption to soil, and is more resistant to chenucal degradation than the other 

common groundwater contaminants from gasoline - benzene, toluene, ethylbenzene, and xytene 
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(BTEX compounds). Its water solubility is about 25 times more soluble than benzene, the most 

soluble of the BTEX constituents. This implies that MTBE should be more readily leached to 

groundwater, and transported more quickly and further in groundwater, than the BTEX 

compounds. Its adsorption to soil is so low that it should transport nearly as rapidly as the 

groundwater itself. 

MTBE degrades rather rapidly in the atmosphere. The primary degradation product is tertiary- 

butyl formate. Half-lives of MTBE in the atmosphere can be as short as three days. The primary 

reactant in the atmosphere responsible for the degradation is the hydroxyl radical. 

Evidence to date indicates that MTBE degrades much slower than the BTEX compounds, and, 

therefore may travel further and persist longer in groundwater plumes. The primary reaction 

product is tertiary-butyl alcohol, which is another constituent of gasoline commonly found in 

conjunction with MTBE. The ultimate degradation products have been confirmed to be carbon 

dioxide and water. 

Polynuclear Aromatic Hydrocarbons 

The Polynuclear Aromatic Hydrocarbons (PNAs) above the ROs at the site are benzo[a]pyrene 

and benzo[b]fluoranthene. These will be discussed as a group because of their similar attributes. 

The USEPA Fact Sheet presents information in general about PNAs and specifically about 

benzo(a)pyrene. PNAs are formed as a result of incomplete combustion of organic niaterials and 

are not produced or used commercially. PNAs are found in emissions from vehicles, coal, oil and 

wood burning stoves and furnaces, cigarette smoke, incinerators, coke ovens, asphalt processing 

and use, and charcoal broiled foods. Benzo(a)pyrene is relatively stable in the atmosphere and 

may be transported long distances on particulate matter. When released to water it adsorbs very 

strongly to sediments and particulate matter. Adsorption to sediments and particulates may 

significantly retard biodegradation, photodegradation, and evaporation. Benzo(a)pyrene releases 

to soil adsorb very strongly and are not expected to leach to groundwater. Biodegradation may be 

an important mechanism in soils. Bioaccumulation in aquatic organisms is variable depending on 

the species ability to metabolize it. Human exposures are from inhalation of contaminated air and 

consumption of contaminated food and water. Cigarette smoking results in especially high levels 

of exposure. 
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A single source of the PNAs found in the soil has not been identified at the Property. The fill 

material itself is a likely source, as well as atmoapheric releases in the highly urbanized area. The 

PNAs are also likely related to the fuel and oil releases at the former Paul's Auto Yard. Studies 

have been conducted by the Electric Power Research Institute (EPRI) indicating that PNAs are 

ubiquitous in the environment, especially in urban areas. 

Several sources for the metals found at the Properry are likely: 1) the fill material, 2) the former 

Paul's Auto Yard, and 3) atmospheric emissions. 

Arsenic 

Arsenic is a naturally occurring element. Most inorganic and organic arsenic compounds are 

white or colorless powders that do not evaporate. Arsenic can enter the environment in several 

ways. Even though it does not evaporate, arsenic can get into air as dust. Once in the air, the 

arsenic particles will travel with the wind for a while, but will then settle back to the ground. 

Most arsenic compounds can also dissolve in water. Thus, arsenic can get into lakes, rivers, or 

underground water by dissolving in rain or snow, or through the discharge of industrial wastes. 

Some of the arsenic will stick to the sediment on the bottom of the lake or river, and eome will be 

carried along by the water. 

Arsenic is not broken down or destroyed in the environment. However, it can change from one 

form to another by natural chemical reactions, and also by the action of bacteria that live in soil or 

water. Although some fish and shellfish build up arsenic in their tissues, most of this is in a form 

that is not toxic (often called "fish arsenic"). 

Because arsenic is a natural part of the environment, low levels of arsenic are present in soil, 

water, and air. Soil usually contains has the highest levels. Some areas of the country contain 

unusually high natural levels of arsenic in rock, and this can lead to unusually high levels of 

arsenic in soil or water. 
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Cadmium 

Cadmium is an element that occurs naturally in the earth's crust. Most cadmium used in this 

country is extracted during the production of other metals such as zinc, lead, or copper. 

Cadmium has many uses in industry and consumer products, mainly batteries, pigments, metal 

coatings, and plastics. A likely on-site source for cadmium is car paint or in the fill material from 

the former Paul's Auto Yard. Cadniium is used in electroplating and for pigments used in paint, 

printing ink, and plastics. It is also used as a stabilizer in PVC plastic and in electrical batteries 

and fluorescent and video tubes. 

Cadniium can enter the environment in several ways. It can enter the air from the burning of coal 

and household waste, and metal niining and refining processes. It can enter water from disposal 

of wastewater from households or industries. FertiFrzers often have some cadmium, and fertilizer 

use causes cadmium to enter the soil. Spills and leaks from hazardous waste sites can also cause 

cadmium to enter soil or water. Cadmium attached to small particles may get into the air and 

travel a long way before coming down to earth as dust or in rain or snow. Cadniium does not 

break down in the environment but can change into different forms. Most cadnuum stays where 

it enters the environment for a long time. Some of the cadmium that enters water will bind to soil 

but some will remain in the water. Cadmium in soil can enter water or be taken up by plants. 

Fish, plants, and animals take up cadniium from the environment. 

Chromium 

Chromium and its compounds are uaed in metal alloys such as stainless steel; protective coatings 

on metal; magnetic tapes; and pigments for paints, cement, paper, rubber, composition floor 

covering and other materials. Other uses include: chemical intermediate for wood preservatives, 

organic chemical synthesis, photochemical processing and industrial water treatment. In 

medicine, chromium compounds are used in astringents and antiseptics. They also are used in 

cooling waters, and in the leather tanning industry, in catalytic manufacture, and in fungicides; 

as an algaecide against slime forming bacteria, and yeasts in brewery processing water and 

brewery warmer water. 
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Chromium occurs in nature mostly as chrome iron ore, or chromite. Though widely distributed 

in soils and plants, it is rare in hatural waters. The two largest sources of chromium emission in 

the atmosphere are from the chemical manufacturing industry and combustion of natural gas, oil, 

and coal. 

Other sources include wind transport from road dust, cement producing plants (cement contains 

chromium), the wearing down of asbestos brake linings from automobiles or similar sources of 

wind carried asbestos (asbestos contains chromium), incineration of municipal refuse and 

sewage sludge, exhaust emission from automotive catalytic converters, emissions from cooling 

towers that use chromium compounds as mst inhibitors, waste waters from electroplating, 

leather tanning, textile industries when discharged into surface waters, and soFid wastes from 

cheniical manufacture. 

Chromium is not likely to nugrate to ground water. A field trial on the application of wastewater 

treatment sludge to soils found movement of heavy metals, including chromium, from the soil 

surface to a depth of 10 cm, but most of the metal (mean 87%) remained in the upper 5 cm of 

soil. 

Chromium compounds are very persistent in water. Most of the chromium in surface waters 

may be present in particulate form as sediment. Some of the particulate chromium would remain 

as suspended matter and ultimately be deposited in sediments. 

Lead 

Certain uses of lead have created situations whereby the element has become widely dispersed in 

the environment. The use of lead as an additive in gasoline beginning in the 1920's resulted in 

lead emissions as an aerosol in exhaust gases. Large amounts of lead are also released in the 

smelting of ores and burning of coal. The primary modes of lead releases into the environment 

are atmospheric fallout, runoff and wastewater discharges. Lead is retained in the upper 2 to 5 

cm of soil especially in soils with at least 5% organic matter and a pH greater than 5. It will 

slowly undergo speciation to the more insoluble sulfate, sulfrde, oxide and phosphate salts. In 

water, lead is effectively removed from the water column to the sediment by adsorption to 

organic matter and clay minerals. Lead does not appear to bioaccumulate signifrcantly in fish. 
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The release of leaded fuels and battery recycling in the former Paul's Auto Yard is likely to have 

been the largest contributor of lead at the Property. 

Selenium 

Selenium is used extensively in the manufacture and production of glass, pigments, mbber, metal 

alloys, textiles, petroleum, medical therapeutic agents, and photographic emulsions. Selenium 

dioxide is the most widely used selenium compound in industry. It is used as an oxidizing agent 

in drug and other chemical manufacturing, a catalyst in organic syntheses, and an antioxidant in 

lubricating oils. 

The toxicity of selenium depends on whether it is in the biologically active oxidized form. In 

alkaline soils and oxidizing conditions, selenium may be oxidized sufficiently to niaintain the 

availability of its biologically active form, and cause plant uptake of the metal to be increased. 

In acidic or neutral soils, it tends to remain relatively insoluble and the amount of biologically 

available selenium should steadily decrease. Selenium volatilizes from soils when converted to 

volatile selenium compounds (such as dimethyl selenide, dimethyl diselenide and others) by 

niicroorganisms. 

5.4.4 Fate and Transnort Assessment 

The VOC RO soil exceedances (benzene and tetrachloroethene) were limited to the Section 2 portion 

of the former Paul's Auto Yard. Both of these compounds would be expected to volatilize and 

niigrate readily to the ambient air, surface water nm-off, and soil to groundwater. While these 

compounds have not been detected in groundwater samples at the site, both would be highly mobile 

within the aquifer. Benzene is a light, non-aqueous phase liquid (LNPL), which would migrate in the 

upper portion of the aquifer; tetrachloroethene is a dense, non-aqueous phase liquid (DNPL), which 

would migrate in the lower portion of the aquifer. 

The PNA RO exceedances (benzo[a]pyrene and benzo[b]fluoranthene) were limited to the Section 2 

portion of Paul's Auto Yard and a sediment sample (SD-4) in the southwest corner of the Greenspace. 
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Both of these compounds would not be expected to volatilize and niigrate readily. These compounds 

have not been detected in groundwater samples at the site and would not readily leach to the 

groundwater. Both of these compounds are DNPLs, which would migrate in the lower portion of the 

aquifer/surface water body. 

The Metals RO exceedances (arsenic, chromium, selenium) in surface soil and sediment within the 

Greenspace sand mine and south of the Pilot Section 4 study area were below regional sediment 

background levels (see Regional Background Sediment Levels for Metals in Section 5.2.1) for Lake 

County and Residential VRP goals. 

The Metals RO exceedances (arsenic, cadmium, chroniium, lead, selenium) in soil within the former 

Paul's Auto Yard were significant and have the potential to migrate via surface runoff, dust 

emissions, and to groundwater. While arsenic can leach readily to the groundwater, cadniium, 

chromium, lead (unless it speciates), and selenium are not likely to leach to groundwater. Based on 

the non-hazardous TCLP results, there is only a limited potential for metals leaching to groundwater 

at the site. 

The VOC RO exceedances for VOCS in groundwater were limited to methyl t-butyl ether (MTBE). 

MTBE would be expected to volatilize and migrate very readily to the ambient air, surface water run- 

off, and soil to groundwater. MTBE is highly mobile within the aquifer and is an LNPL, which 

would migrate in the upper portion of the aquifer. 

The Metal RO exceedances (arsenic, cadmium, lead, selenium) in groundwater were encountered 

across the site, but with slightly more consistent and higher concentrations within the former Paul's 

Auto Yard. The metals would not be expected to migrate readily within the aquifer. 

5.5 	Recommendations 

Additional investigation/assessment is recommended for the following: 

• Remedial or mitigation measures to address potential human and ecological risk posed by the 

impacted fill material/shallow soils at Paul's Auto Yard. 
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• Collection of groundwater samples (via low flow sampling methods) for RCRA metals on a 

quarterly basia for a minimum of one year. Further groundwater monitoring ie required to: 

1) evaluate for potential seasonal variations in concentration and groundwater flow, 2) be 

protective of potential human and ecological receptors, and 3) substantiate the decreasing 

trend in groundwater concentrations observed between Rounds I and 2. 

• Confutnation/delineation of an isolated sediment sample (SD-4), located in the southeast 

corner of the Greenspace Section 5, that had elevated PNAs. 

• Collection of background samples to confirm literature-based background metal values. 

• Groundwater modeling to demonstrate the extent of the Greenspace dewatering pump 

capture zone, specifically for potential contaminant migration to identified up-gradient 

ecologically sensitive areas. 
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Table 1 
J-Pit Reslevelopment 

Phase II Site Assessment 
Paul's Auto Yard Sampling Log 

Boring No. Soil Description 
Depth to 

End of Boring Sample Interval No. Northing Easting 
Water 

LS-1 
Sand and black fines, trace gravel (disturbed), banding 

7 5' 8' A, C 41 °  34.837 870  24_765 
At 4': Sand, trace silt, fines, light brown 

Silt, plastic, plant roots 
LS-2 At 2': Banding of silt and sand 7' 8' A. B, B-MS/MSD 41 0  34.835 870  24.729 

At 4': Sand, trace silt, fines, brown 

LS-3 
Topsoil, sand, organics, black 

4' 8' A, C 41 0  34.841 87 °  24.689 
At 1_5': Sand, trace silt, fines, light brown 

LS-4 
Topsoil, sand, organics, black 

5' 8' A 41 0  34.839 87 0  24_643 
At 0.5': Sand, trace silt, fines, light brown 

LS-5 Fill (silt, rock, brick, fines) - Refusal at 3.5' A 41 0 34. 870 24. 

Fill (gravel, tire fragments, disturbed sand) 
LS-6 (MW-17) At 2.5': Banding of sand 3' 12.5' A, B 41 0  34.821 87°  24.559 

At 3.5': Sand, trace silt, fines, light brown 

LS-7 
Topsoil - 1,5' A 41 0  34.835 87 °  24_523 Sand, trace silt, fines, light brown 

LS-8 
Fill, (slag, concrete, black fines) 

8_5' 12' A, B, B-Dup, C 41 0  34.804 870  24.766 At 5': Sand, trace silt, fines, light brown 

LS-9 
Fill (gravel, concrete, fine grained sand) - Refusal at 3.5' A, B 41 0  34.805 87°  24.729 At 2': Charred wood 

LS-10 
Fill (gravel, sand, tire fragments, plastic tubing fragments, black) 

6.5' 12' A, B, D 41 °  34.803 87 °  24.687 
At 3': Sand, trace silt, fines, light brown 

Fill (concrete, glass fragments, wood fragments, grey) 
LS-11 At 4': Sand, trace silt, fines, light brown 6' 12' A, A-Dup, B, C 41 ° 34.800 87°  24.647 

At 6': 6" Peat layer 

LS-12 
Fill (concrete, brick, wood, plastic tubing fragments, black fines) 

7' 8' A, B, B-Dup, C 41 °  34.800 87°  24.601 At 5': Sand, trace silt, fnes, light brown 

LS-13 Fill (Brick, concrete, rubber fragments, black fines, sand) - Refusal at 5' A, B 41 °  34.796 87°  24.559 

LS-14 
Topsoil, roots 

4' 8' A 41 °  34.793 87°  24.534 
Sand, trace silt, fines, light brown 

Initial Refusal Offset 5' North 
LS-15 Fill (concrete, black fines, plastic fragments) 5' 8' A, C 41 0 34.773 87°  24.690 

Sand, trace silt, fines, light brown 

Fill (topsoil, roots, wire, dark brown 
LS-16 At 4': 4" Peat layer 6' 8' A, B 41 0 34.763 87°  24.646 

Sand, trace silt, fines, light brown 

LS-17 Fill (brick, concrete, sand, rubber fragments) - Refusal at 4' A, B 41 ° 34.788 87°  24.816 

LS-18 
Fill (sand, silt, plastic fragments, rubber fragments, wire) 

4.5' 12' A, B 41 °  34.778 87 °  24.573 At 2': Sand, trace silt, fines, light brown 

Hand Auger 
LS-19 Sand, trace gravel, rubber fragments (disturbed), brown - 2' A, A-MS/MSD 41 °  34.790 87°  24.855 

Sand, trace silt, fines, light brown 

LS-20 
Fill (glass, gravel, sand, black fines) 

45 8' A, B 41 °  34.740 87°  24.685 At 2': Sand, trace silt, fines, light brown 

LS-21 
Moss, topsoil 

5' 8' A, B 41 °  34.732 87 °  24.645 At 0.5': Sand, trace silt, fines, light brown 

LS-22 Sand, trace silt, fines, light brown 5' 8' A, A-Dup, C 41 °  34.727 87°  24.612 

LS-23 
Topsoil, sand, roots, grey 

5' 8' A, B 41 °  34.738 87°  24.571 Sand, trace silt, fines, light brown 

LS-24 Sand, trace silt, roots, fines, light brown, banding 4.5' 8' A, B 41 °  34.725 87°  24.519 

LS-25 
Topsoil, sand, silt - 8' A, B 41 °  34.846 87 °  24.811 At 2': Sand, trace silt, fines, iight brown 

LS-26 
Fill (silt, sand, concrete, roots, glass fragments, wood fragments, grey) 

- 8' A. B 41 °  34.825 87°  24.811 At 5': Sand, trace silt, fines, light brown 

Fill (sand, rubber fragments, wire, black fines) 
LS-27 At 3': Peat - 8' A, B 41 °  34.817 870  24_836 

At 35: Sand, trace silt, fines, light browri 

LS-28 
Fill (silt, sand, concrete, black) - 8' A, A-Dup, B, C 41 °  34.817 870 24.802 At 2.5': Sand, trace silt, fines, light brown 

LS-29 
Fill (black fines, glass fragments, sand), peat - 8' A, B, -3 41 °  34.810 87 °  24.811 At 35: Sand, trace silt, fines, brown 

Fill (gravel, black fines, sand) 
LS-30 At 3': Sand, trace silt, fines, brown - 8' A, B 41 °  34.791 87°  24.811 

At 6: 6" Peat layer 

LS-31 Fill (rock, brick, glass fragments, metal fragments, black fines) - Refusal at 1.5 A 41 °  34.797 1 87°  24.842 



Table '1 
J-Pit Redeveloprraent 

Phase 11 Site Assessment 
Paul's Auto Yard Sampling Log 

Boring No. Soil Description 
Depth to 

End of Boring Sample Interval No. Plorthing Easting 
Vldater 

LS-32 
Frll (black fines, gravel, metal ffagments) _ 81 A, B 41 0  34.839 870  24.866 
At 3': Sand, trace silt, fines, iight brown 

LS-33 
Fill (concrete, slag, black fines) - Refusal at 1.5' A 41 °  34.833 87 °  24.815 
Sand, trace silt, fines, light brown 

Fill (fines, gravel, brown-black) 
LS-34 At 3.5' Sand (discolored) 10' 12' A, B, C 41 0 34. 87°  24. 

Sand, trace silt, fines, brown 

LS-35 Topsoil (4" layer), fine grained sand, trace silt, light brown - 1.5' A, 41 0  34.784 870  24.805 

LS-36 
Fill (disturbed sand, trace silt, gravel) _ 8. A, B 41 °  34.798 87°  24.855 
At 0.5': Sand, trace silt, fines, light brown 

LS-37 
Fill (slag, rubber fragments, metal fragments, black fines) 

- 8' A. B 41 °  34.780 87 °  24.854 
At 2.5': Sand, trace silt, fines, light brown 

LS-38 
Topsoil (4" layer) 

7' 8' A, A-Dup, B 41 °  34.844 87 °  24.764 
Sand, trace silt, fines, light brown 

LS-39 
Fill (rock, metal fragments, wood fragments, sand) 

6.5' 8' A, B, B-MS/MSD, C 41 °  34.815 87°  24.738  
At 2': Sand, trace silt, fines, light brown 

LS-40 Sand, trace silt, fines, light grey 5' 8' A, B 41 °  34.798 87°  24.734 

LS-41 
Sand (disturbed), paper, plasticfragments, roots 5 - 81 A, B 41 °  34.814 87°  24.687 
At 2.5': Sand, trace silt, fines, light brown 

LS-42 
Fill (black fines, sand, trace gravel) 

5' 8' A, B 41 °  34.803 870  24_710 At 2': Sand, trace silt, fines, brown 

LS-43 
Fill (brick, gravel, sand) 

5' 8'  A. B, C, C-Dup 41 °  34.814 87°  24.648 At 3': Sand, trace silt, fines, light brown 

LS-44 
Fill (asphalt, brick, gr•avel, wood fragments, black) 

3.5' 8' A, B 41 0 34.792    87°  24.545 At 3': Sand, trace silt, fines, light brown 

LS-45 
Fill (sand, gravel, black fines) 

3.5' 8'  A. B 41 °  34.808 87°  24.558 
Sand, trace silt, fines, light brown 

LS~6 
Fill (sand, fines, foam rubber fragments, gravel, black) 

3.5' 8' A, B 41 °  34_810 87°  24.600 
Sand, trace silt, fines, light brown 

LS-47 
Fill (slag, gravel, grey) 

5' 8' A, B, B-MS/MSD 41 °  34.803 87°  24.634 
At 2': Sand, trace silt, fines, light brown 

LS-48 
Topsoil, sand, silt, some organics 

4.5' 8' A, A-Dup, B 41 °  34.734 87°  24.677 
Sand, trace silt, fines, light brown 

LS 49 
Fill (disturbed topsoil, glass fragments), 3 to 5" peat layer 

4•5 8' A, B ° 
41 	34.741 

° 
87 24.695 At 2': Sand, trace silt, fines, light brown 

LS-50 
Fill (disturbed topsoil, trace slag, metal fragments) 

4.5' 8' A, B, B-Dup 41 °  34.722 87°  24.689 At 1`: Sand, trace silt, fines, light brown 

LS-51 
Fill (silt, sand, little glass fragments, gravel) 

4.5' 8' A, A-MS/MSD, B 41 °  34.760 87°  24.675 
At 2': Sand, trace silt, fines, light brown, some banding 

LS-52 
Topsoil, silt, organics, sand (disturbed) 

4.5' S. A, B, B-Dup 41 °  34.741 87°  24_605 At 2': Sand, trace silt, fines, light brown 

LS-53 
Fill (wood fragments, black fines, peat) 

4 5' 8' A, B 41 °  34.754 87°  24.571 At 2': Sand, trace silt, fines, light brown 

LS-54 
Fill (organic silt, foam rubber, glass fragments) 

5'  B. A, A-Dup, B 41 °  34.768 87 0  24_663 At 2.5': Sand, trace silt, fines, light brown 

LS-55 
Fill (wood fragments, plastic fr -agments, gravel) 

5' 8' A, A-MS/MSD, B 41 °  34.761 87°  24.716 At 2': Sand, trace silt, fines, light brown 
LS-56 Fill (black fines, rubber fragments, slag) - Refusal at 3' A, B 41 0 34.806 87°  24.755 
LS-57 Fill (black fines, brick, slag) - Refusal at 3.5' A, B 41 °  34.801 87°  24.664 

LS-58 
Fill (silt, brick, concrete, black to brown) 

4.5' 8' A, B 41 °  34.799 87°  24.623 At 4': Sand, trace silt, fnes, light brown 

Fill (fines, yellow brick, glass fragments) 
LS-59 At 3': 6" Peat layer 4.5' 8' A, B 41 °  34.798 87°  24.583 

At 35: Sand, trace silt, fines, light brown 

LS-60 
Fill (fines, gravel, slag) 

5' 8'  A. B 41 ° 34.782 87°  24.560 At 4': Sand, trace silt, fines, grey 

LS-61 
Topsoil, sand, silt, some organics 

- 1.5' A 
° 

41 	34.846 
° 

87 24.570 At 0.3': Sand, trace silt, fines, light brown 

LS-62 
Topsoil, sand, silt, some organics - 1.5' A 41 0  34.736 87°  24.495 At 0.5': Sand, trace siit, fines, brown 

LS-63 
Topsoil, sand, silt, some organics - 1.5' A 41 °  34.775 87°  24.883 At 0.5': Sand, trace silt, fines, brown 
Topsoil, sand, silt, some organics 

LS-64 At 0.5': Sand, trace silt, fines, brown - 1.5' A 41 °  34.806 87°  24.924 
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O 	 ~ ǹ  U ~ 
Q ~ Q   

c 

~  U 	 U U N  _ 

Lc~ y 	Q  	E 
U ~ 	 7 (D o 	c ~ U) 

~  
Q 	

O . 
~ 

O 

o ~ (D ~ m  ~ U) ~ 

	

E'~ .c c°~ o a ~ 	aNi 

	

i O ~ ~ c N m 	~ 

NY.  

m Q c~ m •~ 	-°— ~ 	~ 
Q-  

	

(D 
	

0-
a~i lu  

O D U N ~ a p~ 

~  U Q Q ~ ~ ~ io ~ O 
> > 

U U~ ~ n~ 
E~ ami ac°i t~ cn o~.~ 
y Q U U ~.' E.II ~ Q .0  

f0 N  N N ul u1 (n p,l Q Q 

	

U1 U (D (~ ~ U 'C7 m 	@ 

= CO N N U U U ~ O l4 
Z 0 M C+t' -' • X X X tll 

>¢ ¢ Q LU uU w w 
~ 	~  

~ r N M 	 Z= 

C a~ 
~ (D 
rT) 
m 
C 
co 
~ 

--~ 

C Q 

~ N  
C ~ O t` 

> ~ 

ui ~ 
O q) 

~ 

m ~ 
~ F 
Q .X 
m a 
C ~ 

b Q 
` Q 
L i 
N m 
~ a 

110
, ~ 
 

(D U 
Q~ 

C  U 
ca  N N ~ 

U m  
a ; 
c ~ 
m O 

m 

N ~ 

~ Co 

m ~ 
m ~ 
O 

(n w ~ 
O 
z 

u a~ N 
~. 
m 
C 
N 

O 

~ 
~ 
~ ~ 
(6 a 

x 

_ 	—.— ~ - — -- -- 

0 

O O 
~ 

N  N 

M  O 
O 

O 
LO 
O 

O  
O I  

~ r  

P 

La N 

N 

M 

p 
O O O 

to 
O 
LO ~ 

m 
cn 

N O O o O 

r 

N N 

N 

M  i 
~ 
O
Lo O  

O 
O 
~ i ~ 

O 
p ~ 

M O ~ O O O O cn 

O 
_ O Op 

N r co  

~ ® o N 0 

~ r   N ~ o I I I 
rn 

~ 

® 
® 

o 
~ 
N 

N  
o 
u7 

ch 
n  
N r 

r N  

r 
® ;a 

N 
O 

O N 

m N 
cn Y 

H 
® 

N 
O  ~ 

~ 
4~  

cp  

d 

P  o r CC  
O G ~~  

~ 

~ > 4) Q O 

U) (n 
~ F— ~ ~ N ~ 

V  ~ Y m d _ •O ~ 
p 
m 

O I~ 
o  

I- rn ~~~ 
r p O  u) 

0 
O 
47 

"~ ~ M 
O O 
o rm M p `n  N 

Op 
p rLO 
N ~ 

O 
0 ~ 

O 
cn 

O 
ao 
00 

r  
M 

~ 
o^ 
p`-' 

r 
O 
h 
tn 

(D ~ 

a~ _c' 
V O N 
U 

U)
y ie 

lC 
7 ~ 

tf~ 
N~ 

O~ 
N~ 

~f] 
r 

~ 
r~ 

tn ^ 
r  
O 
M 

O O 
00 
6> 6) 

t17 
N  

OO 
p `-' 

_̂ ~ 
r 

p 
M ~ 

O r 
M 

O^ 
r'--' 

O 
u
~

") 
~ -g E  ~ r . N 

~n 

0 

~~ _ 
V= ~ ~ 

~ _ 
N 

O_ 
o  00 ~!~ M 

O 
N o !~ 

I-  O 
~ 

O 
O  

o 

p CO 
~ 
~ 

O 
O 

O  O M  M ¢ ~_ V O N 
m 
d' 

OD 
CO o O ~ Q  O 

~ ~ 
p O  

p  

O  

r ~ 

tVf')  Z O
6 

 

~ 

o~ p `,Yj  p O 

C 

O N(~D Z O 
o O 

CL 

m 	Q~ 

~ 

cn 

r c~ ~ M  r c j c~ ~ 

3 
C 

O c 
y' 0 0 0 0 0 0 0 

R 

U 
o O O  

O  
0 O 00  M 

r  
N ~ O 

N  O 
O 
O ~ 

M  O 
pOp 

O O~ O O 

~ ~ r O ~ 
O~ 
O M 

p~p O 
~{ 

Z 
~~ 0  O O~ 

O 
O 

O 
O 

O 
O p~ 

O 
O Q  

z 
O O 
o p~ n .d. o 0 0 0  o o N o 

~ C 

in z 

N 'a 
C 
7 
O 
O. 

O O 

•~ c9 O C  U  C C  UI C C  N L ~ U ~ m T (D tU 

® L  L 
L C L N O Q O 

U  
~ Q" 

T  Q ~ C T 3 ~ 7 ..0  T Q Q L L C C N 
(4 
~ 

L  C m L 	(J Q ~ L ~ 7~ r4 ~ T ~ m 
O 

L 
Q-  

L 
C 

N 
r  

U 
~ 

L 
C 

•C O ~ t L C C O C C 
(!I L O C 

N ~ 
C L C  C 

GG7 
fn N 

~~ 
N V Q m m Ctl C~ 0] CO CO C) C) 0 ~ ~ LL ~ Z~ d 



~ 
a 
G m 
~ 
~ 

~• 
~ 
7 
4 
~ 

~ 
~ 

~ 

~ 
~ 
C 
.O 

~ 
N 
~ 
~ 
~ 

([1 

~ 
O 
~ 
m 
C 
_ro 
a 
~  
~ 

L 
O 

b 
J 
C7 

cc 

N 

i 
J 
O 
EO 
O 

Q~ 
N 
fi 

.0 

~ 
~ 	 N 

°1 	 0 
~ 	 o U 
~ 	Q ~ 
m m 	c rn 
V 	 ~ O 

~ 	 rn '~ m  U 	C ~ 
O  

N  
a-  ~ a 	c N w_ 
~ m 	a ami m ~ > 	a  3 Z; c  c c ~ p~ U o  

6 N 	~ - (n O O 	3 
rn °a~ ~ ~ o 

	

.£ y :E C Q  ~ 
-oc  
	

('OD 
i Q N 
d ~ ~ 	~ 	3 

z X U 	0 	~

~ 

~ 'C m 	V  ~ .2  

	

a a  m c_v c m"
~n ~ 	 o 

y U  aQ O  ~  
C 	

_ 

	

U U 	~ ~ 
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S.O. No.  25290-000-0000 
	

J-PIT PHASE II ESA 
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OFFICE OF THE MAYOR 
GARY, INDIANA 46402 - 1236 

SCOTT L. KING 
	

(219)881-1301 
MAYOR 
	

FAX (219) 881-1337 

February 14, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

To the Selection Committee, 

Please find attached the City of Gary application for Funding through the USEPA 
6rownfields Assessment Demonstration Pilot grant. Assessment, clean up and 
redevelopment of the hundreds of abandoned and underutilized properties in the city is 
key to the revitalization of our area's economy, the remediation of our environment, and 
the enhancement of the quality of life of our residents. 

" he city has targeted the Gary Airport Development Zone fcr the first phase of 
brownfield assessment and clean up due tc• the large number of brownfield sites in the 
ADZ and the very real and time-sensitive opoortunities for business development 
sssociated with the expansion of the Gary Chicago Airport. 

Ti-,is proposal focuses on a 200-acre development site, located in the ADZ, which was 
acquired by the city in the fall of 1999. Tne J-Pit is a former sand mine surrounded by 
undeveloped and abandoned property. The assessment and clean up of these 
properties will provide the foundatlon for a comprehensive plan for redevelopment which 
inr,orporates a iight industrial comple:< with preservation and enhancement of natural 
areas. The conceptual plan has been reviewed by the surrounding community and 
meetssheir vision and goals for community i -edevelopment and the protection of 
residents' health. The City of Gary Department of Environmental Affairs heads up the 
Gary Interdepartmentai Brownfields Team and will manage the Pilot Project. 

Your support of this proposal will allow the city move forward on a much needed and 
timely redevelopment and community revitalization project that can serve as a model for 
sustainable brownfields clean up and reuse throughout our region. 

Thank you for your consideration of our application. 

Sincerely, 

Scott King 
M r 
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USEPA Brownfields Assessment Demonstration Pilot Grant 
COVER PAGE 

Project Title: 	 J-Pit Redevelopment Site 

Location: 	 City of Gary, Lake County, Indiana 

Population (1990 census): 
	

City -116,646; Pilot Area —17,126 

Applicant Identification: 
	

City of Gary, Indiana 

Project Manager: 	 Mary Mulligan, Brownfields Specialist 

Mailing Address: 	 Department of Environmental~'ffairs 
504 Broadway, Suite 1012 
Gary, Indiana 46402 

Telephone/Fax: 

Representative: 

Mailing address: 

TelephonelFax: 

Date Submitted: 

Project Period: 

Community Background: 

(219) 882-3000; (219) 882-3012 (fax) 

Mayor Scott L. King 

401 Broadway 
Gary, Indiana 46402 

(219) 881-1301; (219) 881-1337 (fax) 

February 16, 2000 

The project will be completed two years from date of award. 

Size 	Population 	Poverty 	Unemplovment  
Gary 	 50.2 sq. miles 	116,646 	25% 	7% 
Target Area Community 	10.4, sq. miles 	17,126 	est. at 25% est. at 14% 

Cooperative Partners: 	 Black Oak Redevelopment Corporation 
Gary/Chicago Airport Authority 
Gary Urban Enterprise Association 
Gary Chamber of Commerce 
Ivy Tech State College Northwest 
Indiana University Northwest 
Northwest Indiana Brownfield Redevelopment Project, Inc. 
Grand Cal Task Force 
Lake County Soil and Water Conservation District 
Indiana Department of Environmental Management 



Project Overview 
In the early 1900's, Gary, Indiana was called the City of the Century due to its almost magical growth from the sand and swamps at 
the southem-most shores of Lake Michigan into a bustling metropolis and the economic hub of the mid-westem steel region. Fueled 
by two world wars and a burgeoning consumer economy, Gary's rise and subsequent decline were tied to the fortunes of its parent 
and dominant industry, U.S. Steel, Gary Works. Steel and oil from the Calumet Region helped build this country and win the wars. 
Waves of immigrants from Europe, Mexico, and Puerto Rico and migrants from the American South and Southwest found jobs, 
acquired homes and developed communities in Gary. The smoke from industrial fumaces meantjobs and a better life for thousands 
who came to Gary seeking escape from poverty and oppression. 

Beginning in the 1960's, however, competition from worldwide steel production, racial divisions, and loss of federal support for social 
programs began a downward trend in Gary's economic base and a subsequent loss of jobs and population. More than 100,000 steel 
and steel related jobs were lost in Northwest Indiana due to the downsizing of Big Steel and the loss of associated industrial and 
commercial enterprise. The workforce at Gary Works dropped from over 20,000 in the 1970's to 6,000 in the 1990's. In that same 
period, the City of Gary's population dropped by 40%, the greatest loss among cities over 100,000 in the United States. In August 
1998, the average unemployment rate in Gary was 7.1 % more than twice the state's unemployment rate of 2.8%. 

Not only has Gary lost jobs and residents, but it has also been left with environmental problems created by decades of industrial 
production. Gary is ringed by superfund sites and has a continuing problem with illegal dumping. Shuttered factories and 
abandoned business and residential properties dominate many neighborhoods. Despite regulatory initiatives and public pressures 
that have brought significant environmental improvements since the early 1990s, the air quality remains poor, non-attainment for 
TSP, CO 3  S02, VOC, and Ozone. The Grand Calumet River is clogged with industrial waste, groundwater is contaminated, and the 
globally unique dune and swale ecosystem is threatened. 

Notwithstanding this historic decline, the City of Gary retains significant strengths and assets. First and foremost its location on the 
shores of Lake Michigan at the crossroads of the nation's expressways and rail systems. The Gary Chicago Airport is working with 
the city and private partners to expand into a reliever airport for Chicago. Major investments have been made in water-based 
casinos and related waterfront development. The steel industry has also upgraded mills in Gary and other Northwest Indiana cities. 
The unique environment and recreational resources of the Indiana Dunes and Lakeshore continue to draw visitors and local 
residents. 

The govemment and people of the City of Gary are working together to bring jobs and revitalization to the city. The residents of the 
city have participated in design forums for the redevelopment of the Gary Waterfront adjacent to the Casino Boats and the 
restoration and beaufification of the downtown area. There has been extensive public discussion regarding the targeted 
development areas in the city such as the Airport Development Zone and the Empowerment Zone. Public meetings have been held 
to educate local residents and receive input on the city's Brownfield program and its relationship to Gary redevelopment projects. 

Through a broad public involvement and visioning process in 1999, Gary successfully partnered with East Chicago and Hammond, 
Indiana for Federal Empowerment Zone designation. The strategic plan is organized around a 1000 day implementation agenda 
and that includes the creation of 10,000 jobs, job training for residents, tax incentives for local business development, enhanced 
social services to residents, brownfield redevelopment, neighborhood restoration, environmental protection, and natural resource 
reclamation. 

With the Empowerment Zone designation and other new and planned developments, there is much hope and real opportunity for a 
new future for the city. Along with this wmes a widely recognized imperative for sustainable community-based economic 
development planning and revitalization programs that will protect both the people and the irreplaceable ecosystem in which they 
live and work. 

Brownfields Redevelopment is recognized as key to the successful revitalization of the City of Gary. Abandoned and tax delinquent 
industrial, commercial, and residential properties are evident throughout the city. Because Gary is landlocked, new development 
must, in most cases, be redevelopment of previously utilized properties. A large-scale effort is underway by Lake County to reduce 
the number of tax delinquent properties, the highest percentage of which are in Gary, through frequent county tax sales. Gary has 
further implemented an aggressive demolition program both to protect public health and safety and to open up areas for 
redevelopment. Although brownfield sites are ubiquitous throughout the city, the first stage of Gary's redevelopment focus has 



targeted the Airport Development Zone, the waterfront, and the Empowerment Zone area 

Focus of Proposal 
This grant proposal focuses on the approximately 200 acre J-Pit Redevelopment Site, newly acquired by the city, and located within 
the 8,200 acre Airport Development Zone (ADZ). An inventory and assessment project funded by the Indiana Development Finance 
Authority is already undenvay in the ADZ, but the magnitude of the area, the number of brownfield sites, and the need to move as 
quickly as possible to meet potential market demands related to airport expansion, requires additional resources. 

We have identified this site as our pilot not only because of its recent acquisition and the possibilities this offers to the city, but also 
because there has been a long-standing public concem regarding the environmental quality of this area. A small number of local 
residents use well water both for drinking and utility purposes. Because of the junk yards and illegal dumping associated with the J- 
Pit properties and their potential impact on groundwater, this grant will give us the opportunity to directly assess existing conditions 
and develop a plan to clean up any threats that may exist to public health and the environment. The city is also in discussion with 
the Northwest Indiana Water Company, the local water utility provider, to extend water lines to all areas of the city not yet serviced. 

Ultimate Goal of the City of Gary's Brownfield Initiative 
The ultimate goal of our Brownfield Program is to work with our partners and affected communities to identify, inventory and assess 
all existing brownfield properties, remediate where necessary, and retum all properties to a safe and productive use. We will use the 
redevelopment of brownfields to create jobs, and provide opportunities for resident training and apprenticeship programs. The 
remediation of these sites will reduce blight, and health and environmental hazards, thus preventing the creation of future brownfeld 
properties. 

To aid in accomplishing our goals, we plan to: 
• 	Inventory all brownfield properties in the city utilizing the city's brownfield inventory database beginning with the Airport 

Development Zone and the Empowennent Zone. The database consists of market and environmental information including 
photographs of the site and will be used for the purpose of assessment prioritization, assembly, and marketing. The brownfield 
inventory will be transferred to the city GIS system slated for completion in the year 2000. 

• Do Phase I and Phase 11 Environmental Assessments on selected properties based on priorities of public health and 
development potential. 

• Prioritize sites and facilitate the clean up, land assembly, and marketing to target audiences of brownfields for the purpose of 
bringing new business and jobs to Gary and further to improve the quality of life of Gary's residents through the protection of 
public health and the environment. 

• Assure that the brownfield process and projects are open and accessible to the public and that the public plays a role in the 
decision making. 

• Create a$500,000. Gary Brownfield Revolving Clean Up Fund in the year 2000 through city appropriation which will be utilized 
to fund environmental clean up. The fund will be replenished through sale and reuse of brownfield properties. 

• Work with State and Federal govemments to support and promote legislation contributing to assessment, clean up, and 
redevelopment of brownfield properties. 

Project Specific Objectives 
We plan to use the USEPA funding and other resources available through this grant to lay the foundations for a major 
redevelopment project on approximately 200 acres of abandoned and undeveloped property located in Gary's Airport Development 
Zone called the J-Pit Redevelopment Site. Our primary goal is to complete, in the course of a broad public infonnation and decision-
making process, all Phase 18 II Environmental Site Assessments, characterizations, and remediation plans for the pilot site. 

We will further utilize USEPA funding to assist the city in carrying out the public information and community involvement program 
associated with the site assessments and remedial planning for the J-Pit Pilot Project. We will work with the public and state and 
federal environmental agencies to develop clean up plans based on future uses that are protective of public health and the 
environment and which meet public expectations and needs. Through the creation of a J-Pit Brownfield Community Work Group we 
will make sure that everyone has a chance to provide input and all voices are heard. We will incorporate job training and 	— 
apprenticeship opportunities for the residents that are impacted the most by the location of the pilot site. 

To further contribute to the success of the public process, the city will develop an ongoing evaluation and feedback process that will 

\ 	 2 



document public input and response and assure that public concems and recommendations are being addressed in a meaningful 
way. 

Building on the foundation supplied through USEPA assessment and planning resources, the city will proceed with the clean up and 
development of the J-Pit Redevelopment Site. Our objective is not only to redevelop the pilot site, but also to revitalize and improve 
the quality of life for the surrounding neighborhoods, and to prevent and correct any actual or threatened release of any hazardous 
substance or pollutant. 

Project Strategy 
The City of Gary Brownfields Team, led by the Brownfields Specialist, will provide management and oversight of the pilot project 
work and associated city brownfield policies. The city Brownfields Team consists of internal staff from the departments of Planning, 
Economic Development, Redevelopment, and Environment. 

The city Brownflelds Team will work with the J-Pit Brownfield Community Work Group to be made up of representatives of our 
project partners and supporters: community groups, business, educational and training institutions, local agencies, and state and 
federal government. The meetings of the Work Group will be open to the public. 

To carry out the pilot, the J-Pit Brownfield Community Work Group will implement a(re)development plan that considers four 
important factors: (1) threats to public health and the environment, (2) community input and decision-making, (3) site re-use 
considerations, and (4) economic benefits. We believe that by responding effectively to each factor, we will successfully retum these 
brownfield properties to a safe and productive use. 

The J-Pit Brownfield Community Work Group will ensure, through a facilitated public process, that community needs are met and 
that sensitive issues such as acceptable cleanup standards, land use considerations, environmental justice concems, job training 
and apprenticeship opportunities, and job creation for residents are publicly discussed and satisfactorily addressed. Information and 
technical assistance not available through city staff will be supplied through the resources of state and federal agencies and outside 
consultants. 

The City's Brownfields Team will manage the grant, and, in consultation with the Brownfields Community Work Group, review and 
evaluate the assessments and remediation plans for the pilot site. With leadership from the Planning and Economic Development 
Departments, the City Brownfields Team will work with the Community Work Group to develop, from the existing conceptual plan, 
the final design and marketing plan for the J-Pit Redevelopment Project. 

Greenspace Proposal Summary 
The Greenspace proposal is to utilize USEPA funding for Phase I and II Environmental Site Assessments and Remedial Planning for 
the 80-acre former sand mine called the J-Pit. When the sand was removed from the pit area over 20 years ago, the site was then 
approved by the State of Indiana as a potential site for a sanitary landfill. The permit to design the site as a landfill expired in 1979. 
New owner Waste Management challenged the State determination on the status of the pit and continued to plan for the 
development of a landfill until 1998. Waste Management tumed the J-Pit and surrounding properties over to the City of Gary in the 
fall of 1999 as part of the setfJement of a lawsuit filed by the city. 

The site is at the center of the proposed light industrial/Commemial Complex conceptual design for future use of the area. Potential 
sources of contamination exist surrounding the pit including a formerjunkyard and illegal dumping sites. The potential exists for 
infltration of contaminated groundwater into the pit. Remedial Planning must include protection and facilitation of future natural 
resource uses. The Lake County Soil and Water Conservation District will provide review and technical assistance for the 
Greenspace Project. Public in ormation and decision-making will occur through the Community Involvement Plan and the J-Pit 
Brownfield Community Work Group designed for the comprehensive J-Pit Redevelopment Project. 

The proposed restoration and enhanced plan for the J-Pit itself is to allow the pit to fill with water from oroundwater inflow and then 

natural resource and historical intemretative displays will be incorporated into the trail. The trail will be 
with a new city Park being developed adjacent to the south end of the J-Pit Redevelopment Project. 



BUDGET 

Environmental Consultant 	 Proposed Cost - $170,000 
• 	Phase I Environmental Site Assessment 

Collect and review all historical material and testing information on the area and adjacent properties; 
Inspect the site and any buildings and structures; Review concept plans for the site; Provide technical 
document. 	 ProposedCost - $ 32,000 

Phase 11 Environmental Site Assessment 
Collect, test, and evaluate soil and other samples to determine environmental contamination; Provide 
technical document. 	 Proposed Cost- $ 93,000 

Remediation Plan 
Develop remediation and mitigation plan for identified reuse, including any institutional and engineering 
control recommendations. Develop aftematives, if appropriate; Identify any potential need for the 
installation of any monitoring devices; Identify financial and other resources necessary for cleanup 
scenarios based on potential reuse (cost projections); 
Identify funding strategies for cleanup; 
Provide technical document. 	 Proposed Cost -$ 45,000 

Independent Consultant and Facilitator 	 Proposed Cost -$ 30,000 
• 	Community Outreach activities 

Publicize the pilot project and community planning process; Promote and solicit community participation by 
attracting residents to meetings and forums; Train select city staff and residents to assist with facilitation at 
meetings/forums; Facilitate meetings; 
Gather data and information regarding residents environmental concems, collect and share information, and 
review redevelopment scenarios; Work with and use the Environmental Justice Resource Center at Indiana 
University Northwest, as needed. 

Technical Consultant 
Serve as the community's environmental consultant and technical assistant; Act as an environmental 
advocate for residents of the area by translating technical infonnation into terms easily understood by 
residents; Help residents understand the technical information and make informed decisions about 
environmental issues, risks and potential re)development; Help disseminate environmental and other 
related information to residents and groups. 

Greenspace 
	

Proposed Cost - $ 50,000 
(The tasks are the same as described above.) 

• Phase I Environmental Site Assessment 
	

Proposed Cost - $ 12,000 

• Phase II Environmental Site Assessment 
	

Proposed Cost - $ 28,000 

• Remediation Plan 	 Proposed Cost -$ 10,000 



EVALUATION CRITERIA 
1. Problem Statement and Needs Assessment 

Effect of Brownfields on your Community or Communities 
Definition of Community - In the expansion years (1910 -1940), there were two cities of Gary, each offering a different way of life 
and a degree of sectionalism. The northem district, built by the Gary Land Company was closely supervised and regulated. Good 
housing conditions, improved streets, sewers, gas and water mains characterized the area. The southem district, the "Patch" area, 
had all the characteristics of a typical boomtown, especially overcrowded living conditions. The profeasional, managerial and skilled 
population segment lived on the north side. The south side housed low paid, unskilled workers, mainly immigrants from southern 
and eastern Europe. 

When WWI began, the flow of immigrants from southem and Eastem Europe ceased while at the same time, demand for labor in the 
steel mills and related industries increased. After WWI, a series of immigration acts were passed by Congress which made it more 
difflcult for European immigrants to enterAmerica. These new immigration laws affected the supply of ready labor, workmen had to 
be recruited from other areas, and the principal new source of labor was that of southem Blacks. 

During WWII and the post war years, Gary started to experience the beginning of economic decline (1940-1965). Although the mills 
operated at almost peak employment, Gary Works, now approaching fifty years old, was becoming technologically obsolete causing 
increased production costs and becoming tess compe6tive in world markets. Starting in the 1950's, Gary's upwardly mobile white 
population started to leave the city for new housing in the neighboring suburbs. Year after year, the level of Gary-based retail sales 
dropped off as middle-income residents departed for new suburban locations. By the late 1960's, retail sales in Gary were made 
almost exclusively to Iocal Black residents. Gary's decline was not unique, rather it was typical of central cities throughout the nation 
during this period. 

Between 1980 and 1990, the civilian labor force in northwestem Indiana declined by 9.7% or 33,760 workers. The area lost 42.7% 
or 51,800 of its total jobs in the manufacturing sector, the majority of which were steel mill jobs. Between 1980 and 1990, non- 
manufacturing employment rose from 60% of total employment to 75%. 

Between 1960 and 1990, Gary's population declined from 178,320 to 116,646. Today, 89% Gary's residents are people of color. 
Approximately 25% of the population live below the poverty level. With an unemployment rate almost 2 times higher than the state 
average, the youth of Gary are offered little promise of employment or opportunities for advancement in their hometown. 

Impact of Brownfields 
Due to the downsizing, and subsequent closing and moving of business and industry, the city of Gary has inherited an enormous 
inventory of abandoned and underutilized buildings and vacant properties. The majority of brownfield sites are located in the 
northem half of the city adjacent to Lake Michigan, the Gary/Chicago Airport, major expressways, and rail lines. The loss of tax and 
reinvestment dollars has been critical. 

The clean up and redevelopment of these brownfields has been recognized as a key factor in the revitalization of Gary and the old 
industrial cities of Northwest Indiana. In 1996, the Northwest Indiana Brownfield Redevelopment Project, Inc.(NIBRP), received a 
$200,000. EPA Brownfield Pilot grant and a$200,000 match from the State of Indiana to begin an inventory of brownfields in Gary, 
Hammond, and East Chicago, Indiana and to select, assess, and promote redevelopment of a pilot brownfield redevelopment site in 
each city. The City of Gary and local brownfield redevelopment partners have idenfdied additional brownfield redevelopment 
opportunities based on market potential and protection of community health and environment. In partnership with the Majestic Star 
Casino, the City of Gary will be embarking on a multimillion dollar clean up and redevelopment project on former industrial land on 
Gary's Lake Michigan Shoreline. Over 1 million dollars of funding has been secured from the state Build Indiana Fund to assist in 
remediation costs for this project. The Gary Urban Enterprise Association (GUEA) has recently completed a one million dollar 
acquisition and clean up project on a former steel products plant within the Enterprise Zone. 

Despite these initial efforts, there remain hundreds of properties in Gary to be inventoried, assessed, acquired, cleaned up, 
assembled, and marketed. To this end, Gary has developed a targeted approach to inventory and assessment, which this 
demonstration pilot will build upon. 



Because of an increase in airline usage and expansion plans at the Gary Chicago Airport there is a very real and time sensitive need 
to assess, clean up, and redevelop property in the Airport Development Zone (ADZ). The ADZ was established by state statute in 
1994 and contains approximately 8,200 acres surrounding the Gary Chicago Airport. The properties in the ADZ represent a mix of 
commercial, industrial, residential, recreational, and natural area uses. The ADZ offers the same benefits and incentives as the 
Urban Enterprise Zone. These include a variety of tax abatement and wage and tax credits. The City of Gary is targeting brownfield 
inventory and assessment in the ADZ in order to assist in providing develop able sites for warehousing and other airport related 
business. 

The immensity of the ADZ and the large number of potentially contaminated sites required a partnership effort in the assessment 
and redevelopment process. In 1998, the City of Gary, the Gary Chicago Airport, and the Airport Development Zone Board, along 
with NIBRP, applied for and received a$50,OOO.Brownfields Site Assessment Grant for the ADZ from the Indiana Finance Authority 
(IDFA). A match of $100,000, was committed by the project partners. An additional $20,000. grant was requested and approved in 
1999 from IDFA for assistance with the inventory database for the ADZ and to begin an inventory of sites in the newly designated 
Empowerment Zone. 

The goal of the city and its partners for the ongoing ADZ Inventory and Site Assessment Project is to inventory 800 brownfield 
properties in the Zone and do Phase I and Phase II Environmental assessments on prioritized properties in the ADZ and the 
Empowerment Zone. The inventories are being entered into a brownfield database created for this purpose which will be transferred 
to a GIS system under development by the city in the year 2000. 

How this Proposal is Distinct from Others 
The J-Pit Redevelopment Project was selected for this Pilot Demonstration for 3 important reasons: 
1)The 200 acre property was acquired by the city in fall of 1999. 
2) It is located in the Airport Development Zone adjacent to residential neighborhoods and offers a real opportunity to bring in 
appropriate business and recreational opportunities for airport business development and community revitalization. 
3)Some of the site properties are considered an environmental risk to the surrounding community. 

The focus area for this proposal is known as the J-Pit, a former sand mine and adjacent properties located on 200 acres in the Gary 
Airport Development Zone (ADZ). These properties had previously been targeted for the development of a regional solid waste 
landfll by Waste Management. The city administration and local residents were opposed to this development due to its location in 
Gary near homes and schools. After a protracted legal battle, the J-Pit and adjacent land holdings were signed over to the city of 
Gary in the fall of 1999. 

The J-Pit properties are vacant at this time but a large auto junkyard was located at the southeast comer for many years. The 
Redevelopment Commission of the City of Gary now holds title to all of the J-Pit properties. For assessment purposes the site is 
divided according to proposed future use: the approximately 80 acre J-Pit itself, which is the focus area for the Greenspace grant, 
and the 120 acres of properties surrounding the J-Pit. There are residences and commercial sites within 1 block of the J-Pit 
properties. e-Pit e evelopment site is easily accessible from three major highway interchanges,180/94, Highway 912 (Cline) 
and the Indiana Toll Road. 

Due to past uses including, auto junkyards and illegal dumping, environmental and public health and safety concems have long 
been associated with some properties in this area. Private water wells are utilized in the surrounding area and residents are 
concemed about groundwater contamination. 

The City Planning Department has already prepared a conceptual plan for the development of a commercial industrial park flanked 
by natural resource and recreation areas at the J-Pit site. A new city park is also in the design stage on an adjacent property. The 
plan to develop an industrial/commercial complex and recreation/natural areas will provide jobs, environmental clean up and 
protection, neighborhood revitalization, and improved quality of life for local residents. 

Value Added by Federal Support 
The USEPA funding and other assistance provided through this grrant will be used to carry out this pilot project in three major ways: 
(1) Complete all Phase I& 11 Environmental Site Assessments, characterization, and remediation plans for the pilot; 



(2)Provide the foundation work for the redevelopment of the pilot which includes preventing and/or correcting any actual or 
threatened release of any hazardous substance or pollutant, and; 
(3)Ensure meaningful community involvement through an independently facilitated Community Involvement Plan. We will assure 
through the Community Involvement Plan that anyone who wants to participate in the process does and that everyone has a chance 
to receive information and provide input. 

Gary is working with USEPA and the Indiana Department of Environmental Management on several projects that are related to the 
Pilot area and that have already produced benefits and support forthis project. 
• The Environmental Affairs Department received a two year $55,000. EPA funded Illegal Dumping Prevention grant which will 

end in December 2000. Black Oak and Gary West Side residents have worked with federal and state agencies, city staff, and 
the local COP police officers to design a pilot project to stop illegal dumping in their neighborhoods through prevention and 
monitoring programs, education, and stepped up enforcement and conviction. The target area to stop illegal dumping is 
Brownfield Pilot J-Pit area. Ongoing citizen oversight and involvement in the program is accomplished through monthly 
meetings of the Black Oak Community Development Corporation and the local chapter of Community Oriented Policing. 

• The EPA funded Great Lakes Environmental Finance Center of the College of Urban Affairs at Cleveland State University 
prepared a Brownfield Redevelopment Strategy document for Gary following a June 1999 workshop. City staff and brownfield 
stakeholders discussed overcoming barriers to brownfield redevelopment and financing basics. Recommendations from the 
resulting strategy report have been utilized in the city's brownfield assessment and inventory project. 

• Gary is presently a partner in the EPA Landfill Methane Outreach Program and is receiving technical assistance from EPA to 
utilize the methane produced by the closed Gary L dfiii for a gas to energy project. The closed Landfill is adjacent to the J-Pit 
Redevelopment Project.  

• Gary and the Gary Chicago Airport have developed a working relationship with EPA Region 5 in regard to the development of 
the Gary Chicago Airport and environmental issues in the ADZ. In 1999 the Airport Environmental Workgroup facilitated by the 
city met monthly to address environmental issues relating to airport development in a proactive and cooperative manner. 

• Gary, EPA, and the PRP group from two superfund sites in the ADZ are working to develop a final remedy for two ADZ 
superfund sites that will allow for appropriate re-use and protection of human health and the environment. 

The J-Pit Redevelopment Project has the potential to bring additional resources and support for addressing brownfield issues in the 
City of Gary. Successful assessment and clean up of brownfields in the ADZ will aftract developers and partners to the city. The 
comprehensive and community oriented approach to the J-Pit Pilot Site will provide an excellent example to the Gary Urban 
Enterprise Association which is developing a Strategic Plan for a portion of the ADZ called the Cline Avenue Corridor located 
immediately to the north of the J-Pit. The J-Pit Pilot Site and the Cline Avenue Corridor are the primary brownfield areas targeted 
for commercial and light industrial development linked to the expansion of the Gary Chicago Airport. Clean and reusable properties 
in the ADZ will further support the expansion and development of the airport which will bring jobs and revitalization to the entire city. 

We believe that a successful grant application will go far in convincing residents and our brownfield partners that the city is serious 
about the redevelopment of brownfields and that there is a commitment to redevelop the J-Pit from a community liability to a 
community opportunity. In addition, we will work with Ivy Tech and area residents to insure thatjob training and apprenticeship 
opportunities are offered to the residents that are impacted the most by the location of the pilot site. Jobs, job training, and the 
potential funding support that can be requested to support community training opportunities will be value added to this pilot project. 

Cooperation and assistance from EPA and the IDEM in regards to the establishment of clean up standards based on future uses 
and relief of liability to innocent third parties will go far in providing a higher comfort level to developers interested in the ADZ . The 
support of the EPA both from a funding and a technical advisory capacity will show the public that the federal govemment is willing 
to play the role of facilitator to brownfield clean up and re-use in Gary. 

2. Community-Based Planning and Involvement 

Ci 	ide - Over the past two years, the City of Gary has conducted a variety of community based planning and involvement 
strategies both citywide and for targeted development projects. The Waterfront and Downtown revitalization Plan has involved 
hundreds of residents beginning with assessment and goal seffing and continuing with implementation which is now underway in the 
year 2000. The Empowerment Zone application process was conducted citywide with citizen participation and input. The resulting 
plan was developed out of a community visioning process with specific projects and programs to address job creation, business 



development, neighborhood revitalization and clean up, brownfield redevelopment, and natural resource protection and 
enhancement. A Coordinating Council made up of local residents, agencies, and organizations is guiding the Empowerment Zone 
implementation in the three cities. 

Gary's targeted Brownfield Strategy has developed out of the need to prioritize development areas and potential public health 
threats within the context of the hundreds of brownfield sites located throughout the city. Working with the public, the three city 
Northwest Indiana Brownfield Redevelopment Project, and the Urban Enterprise Association, city staff and planners have targeted 
the Airport Development Zone and the Empowerment Zone for the first stage of inventory and assessment, clean up and 
redevelopment. The Indiana Development Finance Authority (IDFA) is funding the first phase of inventory and assessment in the 
ADZ through their Brownfields Site Assessment Grant Program. EPA and IDEM have also assisted Gary in providing assessment 
and technical assistance through their respective brownfield programs. The ADZ Site Assessment Project has completed over 25 
Phase I Environmental Site Assessments and is preparing a request for another 25. A database project is underway to inventory 
800 sites in the ADZ and the Empowerment Zone. 

Residents in the Airport Development Zone near the Pilot Site have been among the most active in the city, voicing their concerns 
and advocacy for their neighborhoods through the public meetings associated with the formation of the ADZ, airport expansion, the 
closure of the Gary Landfill, and most recently in partnership programs for environmental clean up projects and future development 
planning. 

Black Oak & West Side Communities impacted by J-Pit Pilot Site — Gary residents living on the city's far west side, in the shadow of 
the now closed Gary Landfill, have developed a strong interest in their environment and an equally strong interest in building a new 
future for their neighborhoods. Gary's landfill operated for 30 years in close proximity to homes and schools. People had concerns 
and fears for the majority of those years regarding the potential health impacts of living near the landfill. In the last two years, the 
city has worked closely with these residents during the landfill closure. Many public meetings, large and small, were held to answer 
questions and to discuss and review the final closure plan and its implementation. The residents' greatest enthusiasm was reserved 
for the discussions for future community development now that the landfill is closed. 

The Black Oak neighborhood was annexed and became part of the city of Gary in 1975. This neighborhood has felt the pressures of 
sporadic development and economic decline that has led to job loss, population decline, and environmental issues related to the 
former city landfill, waste handling enterprises, and illegal dumping. The racial composition of this neighborhood is majority white. 
25 % of Black Oak residents' income is below poverty level. 

The West Side neighborhood of Gary closest to the J-Pit is primarily a residential neighborhood built up in the 1950's and 60's. 
There is mixed single family housing as well as a subsidized housing development and a large public housing authority complex. An 
elementary school and high school are within 1 mile of the J-Pit. Income is middle to poverty level and the racial composition is 
majority African American. 25% of West Side residents' income is below the poverty level. 

When the city gained ownership of the J-Pit properties in the fall of 1999, the city Planning Department immediately began working 
with area residents to develop a conceptual plan for the approximately 200 acre site. The city Park Department is also working with 
the community on a design for a new city padc and nature interpretive area adjacent to the J-Pit site. 

Now there is hope for the future and a neighborhood renewal that clean up and development can bring to this area once known best 
for waste disposal and associated illegal dumping. The development of the J-Pit as a light industrial park and nature resource area 
is a dream come true to residents who feared they would be fighting another Iandfill if previous owners Waste Management had 
been able to proceed with their plans. 

City department staff have an ongoing relationship to Black Oak and West Side neighbors in the J-Pit area. The city Environmental 
Affairs Dept. is working with residents of these communities on a$55,000. EPA funded Illegal Dumping Prevention Project. 
Residents have worked with federal and state agencies, city staff, and the local COP (Community Oriented Police) officers to design 
a pilot project to stop illegal dumpers through prevention and monitoring programs, education, enforcement and conviction. 

Because of the many environmental concems raised by J-Pit area residents, city staff and local residents have also been working 
with the Indiana Department of Environmental Management , the State Health Department, and the area water utility to respond to 



residents request for assistance. IDEM tested 5 resident's water wells and the State Health Department conducted a health survey 
to determine if there are local health impacts due to water quality. The limited surveys and testing have not found evidence of well 
contamination but until residents have more information and verification they will continue to have concems. 

The environmental assessment and remedial planning provided by the pilot grant will contribute to resident understanding and 
information regarding groundwater quality in the J-Pit area. Assessment and any required clean up will provide a comfort level for 
residents in relation to their own properties and the safety of future development at the J-Pit site. 

Community Involvement Plan 
In order to befter communicate and coordinate assessment and planning activities for the J-Pit Redevelopment Pilot Project, the city 
will set up a J-Pit Brownfield Community Work Group that will include city departments, state and federal agencies, area residents, 
area school representatives, interested organizations, and area business representatives. 
• The city will hire a qualified facilitator or firm that has experience in communicating environmental information to communities to 

assist the city with public meetings, outreach activities and information, evaluation and documentation. 
• 	The city will inform the public regarding the project and invite participation through the local media, through community mailings, 

and through community meetings and organizations. The city Environmental will design and produce a quarterly newsletter on 
the J-Pit Pilot Project activities for public dissemination. 

• 	During the two year course of the J-Pit Pilot Project, the city will hold a minimum of 8 facilitated public meetings of the J-Pit 
Brownfield Work Group. The meetings will be video taped for the public access channel and shown for public viewing. 

• Public information and involvement will also occur through city staff presentations and feed back sessions at community group 
meetings such as CDCs, Block Clubs, and School and Church groups. Public feedback and recommendations will be solicited 
on a continuing basis and participation process changes made on the basis of public response and suggestions. 

• AII aspects of the site assessment and remedial planning and implementation process will be shared with the public through the 
J-Pit Brownfield Community Work Group. Public input will be documented and the public will be involved in the decision-making 
process. Questions regarding contaminants and contaminant levels will be answered and technical assistance will be requested 
from IDEM and EPA. The environmental consultant conducting the site assessments and preparing the remedial plans will be 
available for public questions and clarification. If further assistance is needed, the city will make efforts to provide additional 
technical assistance for public information purposes. 

•. The project will be evaluated and documented with the assistance of the public facilitator and the information made available in 
public respositories. 

The following groups are presently working on brownfield redevelopment in Gary and will partner with and support the J-Pit 
Brownfield Redevelopment Project by participating in the J-Pit Brownfield Community Work Group: 
• The City Brownfield Team consists of staff representatives of Environmental Affairs, Planning, Economic Development, and 
Redevelopment Departments. City intemal coordination and brownfield project oversight. Contact: Mary Mulligan, Brownfield 
Specialist - 219/882-3000. 

• Black Oak Redevelopment Corporation is a community based community development corporation (CDC) which has grown out 
of a well organized and long standing community advocacy group located in the Black Oak neighborhood. The group is organized 
around economic development and housing as well as quality of life issues. Contact Marge Elea, President — 219/989-9159. 

• Gary Chicaayo Airport— The Gary Chicago Airport Board supported the original ADZ environmental site assessment project 
with a$50,000. match for the Indiana Finance Authority grant and will support and participate in this project. Contact William 
Staehle, Airport Administrator — 219/949-9722. 

• Gary Urban Enterprise Association (GUEA) — The GUEA is a not for profit organization responsible for the development of the 
Gary's Urban Enterprise Zone. The GUEA also manages the ADZ on behalf of the Gary Chicago Airport. The GUEA contributed a 
$50,000. Match to the ADZ assessment project. Contact Jujuana Meeks, Executive Director, 219/939-9663. 

• Lake CounxSoil and Water Conservation District(LCSWCD) — LCSWCD will provide staff technical assistance and review 
for the Greenspace portion of the J-Pit Pilot Project. Contact Sue Gerlock, Conservation Specialist — 2191663-0588 Ext.3. 

• The Northwest Indiana Brownfield Redevelop ero nt Project. Inc. (NIBRP) — NIBRP is a not-for-profit brownfield organization set 
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up to help coordinate and promote brownfield remediation and redevelopment activities in Gary, Hammond, and East Chicago, 
Indiana. NIBRP staff and board will participate and provide technical assistance to the J-Pit Brownfield Pilot Project. Contact Carol- 
Ann Seaton, Executive Director, 219/397-5905. 

• The Grand Cal Task Force — The Task Force is a local community based environmental organization and will provide technical 
assistance and outreach for assessment, remedial planning, and pollution prevention project activities. Contact Bowden Quinn, 
Executive Director — 219/473-4246. 

• Indiana Department of Environmental Management IDEM — IDEM will continue its partnership with the city in support of the 
assessment and clean up of brown5eld sites. Contact Dana Reed Wise, Chief, Brownfields and Site Investigation Programs — 
317/232-8603. 

• Indiana University NW Environmental Justice Project— This project is a result of funding through a USEPA Environmental 
Justice Community University Partnership. The Environmental Justice Project will work with the J-Pit Brownfield Community Work 
Group as a resource for the environmental justice community. Contact Earl R. Jones, PhD. — 219/980-6629. 

• Garv Chamber of Commerce - The Gary Chamber of Commerce represents local business and will work with this Pilot 
Project and provide support and assistance. Contact Jeff Williams, Executive Director— 219/885-7407. 

• Ivy Tech State Colleqe Northwest — Ivy Tech will work with the Pilot Project to assist in the development of associated job training 
and 

Apprenticeship programs. ContactAdene Pearson, Business Coordinator-219/981-1111. 

Workforce Development Services — Workforce Development will work with the City to develop job training and apprenticeship 
programs associated with the J-Pit Redevelopment Project. Contact Denise Dillard, Center Director— 219/981-4100. 

Additionally, the following groups will be asked to participate in the project and the J-Pit Brownfield Community Work Group: 
• Black Oak Community Oriented Policing (COP) Program 
• Concord Commons Tenant Organization 
• West Side High School 
• Ivanhoe Elementary School 
• Gary Common Council Representative 
• Calumet Project for Industrial Jobs 
• USEPA Region 5 

Environmental Justice Plan 
When EPA Region 5 held its Environmental Justice Workshop in Gary in 1998, community participants emphasized the need to find 
solutions to the environmental problems facing the residents living in the area around the J-Pit. The residential neighborhoods in the 
J-Pit area have been negatively impacted by the former Gary Landfill, superfund sites, and continued illegal dumping activity. There 
is a high percentage of people of color and low income residents in the impacted community. This Pilot Project will provide 
economic and environmental beneflts to the surrounding environmental justice communities. 

The Environmental Affairs Department has worked the minority and low-income residents of the Airport Development Zone to 
provide information and decision-making opportunities in the closure and post closure management of the Gary Landfill. We have 
further developed an illegal dumping prevention project with the Black Oak and West Side community residents which reflects their 
input for program design and implementation. This is very much an environmental justice project in that community members are 
carrying out a program they have designed with funding assistance from an EPA grant which will result in measurable improvements 
to both the image and the safety and health of the community. 

The city and any consultants involved in the J-Pit Pilot Project will ensure that there is a community understanding of all aspects of 
the project, site assessments and results, remediation plans, end use and development plans, so that informed participation can 
occur. Efforts will be made to connect with the environmental justice community members who may not normally utilize the news 
media or participate in planning meetings. In neighborhoods immediately adjacent to the J-Pit Pilot Site the J-Pit Brownfield 
Community Workgroup will organize door-to-door information distribution and feedback surveys. 
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As we carry out the J-Pit Redevelopment Project, the City of Gary Brownfield Program and Environmental Affairs Department will 
build on our previous and ongoing outreach to low income, people of color, and other disadvantaged communities. Residents in the 
ADZ have told us they want new business and jobs to come into their area where they can walk and bus to work. They need training 
assistance to prepare them for the work that new business development will bring. They want to change the image of their area by 
creating both economic vitality and quality of life improvements. We will work with the impacted community to incorporate their goals 
into the J-Pit Redevelopment Pilot Project. The participation of the local community in determining clean up standards, remedial 
solutions, and future development will insure that environmental risks are not increased as a result of redevelopment. 

The expansion of the Gary Chicago Airport and the resulting business development and job expansion that will occur in the Airport 
Development Zone will benefit not only residents of the ADZ but the entire city of Gary. Development of the J-Pit as a clean and 
sustainable economic enterprise with the added benefits of natural resource restoration and preservation will provide an example of 
community based planning and development which can serve as a model for development projects in the city and region wide. 

3. Imolementation Planning 

Government Support 
The city is responsible for the administration of civil affairs on behalf of the residents. As such, the city has the power 
and authority to carry out this project and fully supports this project. The city of Gary owns the J-Pit and adjacent 
properties. 

Any remaining parcels that need to be included in this project will be incorporated through public-private partnership 
initiatives. 

Once all assessments and site characterization has been completed and the remediation plan has been developed, 
the city will begin marketing the site to developers. The city will strongly recommend that developers apply to enter 
the Indiana Voluntary Remediation Program. The city hopes to partner with developers by initiating the application 
process. 

However, in the case where the city retains ownership of the property, all or part, we aim to apply to enter the Indiana 
Voluntary Remediation Program. Please note that the costs associated with participating in this program can be 
staggering especially for those municipalities and/or owners that have a large number of Brownfield properties and/or 
very limited financial resources. The costs associated with participating in this program can prohibit the participation 
of those communities and entities that would benefit the most from participating in the program. 

Site Selection and Environmental Site Assessment Plan 
The selection of the project site was made based on public interest, opportunities for economic development, the 
need for environmental improvements, and infrastructure enhancements. The site, and area in general, is part of a 
broader (re)development initiative that will be supported and advanced by this project. 

The Environmental Site Assessments will be used to develop a development strategy that will address: 
• 	the health and safety of neighbors and community-at-large after development 
• 	the health and safety of future site users 
• 	site workers health and safety issues 
• 	protection of drinking water sources 
• 	integrating on-site and work-related pollution prevention strategies 
• 	protection from preexisting contamination liability issues 
• 	possible funding for remediation from potentially responsible parties 

To accomplish thorough and cost-effective site assessments, characterization and remediation planning for the pilot 
site, credible and qualified consultants will be used. The Brownfields staff and Brownfields Team will monitor and 
approve all environmental work tasks. If the Indiana Voluntary Remediation Program is used, all Phase II 
Environmental Site Assessment and remediation planning work tasks will have IDEM oversight. 
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Reuse Planning and Proposed Cleanup Funding Mechanisms 
In most cases, the costs for cleanup of Brownfield properties exceed the value of the real property. As such, 
obtaining funds for cleanup of Brownfields is likely to require an unusual level of risk-taking through innovative 
programs which are oriented for long-term investment and pay-back. Such financing will need to be tied to 
redevelopment efforts that are based on plans that consider engineering and institutional controls, where 
appropriate, to maximize resources and efficiently estimate remediation costs based on the future use of the property 
and overall environmental health impacts to the community. The development of a funding strategy and plan for 
future redevelopment is part of the work program for this project. AII plans to reuse the site will be consistent with 
plans to redevelop the Airport Development Zone. 

There are a number of funding sources that will be targeted for the pilot site: 
• 	Potentially responsible parties, if applicable 
• 	Indiana Development Finance Authority Grants & Low-Interest Loans 
• 	State and U.S. EPA Revolving Loan Funds 
• 	Indiana Department of Commerce 
• 	State tax credits 
• 	Section 108 Loan Guarantees 
• 	Brownfields Economic Development Initiative 
• 	Federal Home Loan Bank System 
• 	Transportation Funds 
• 	U. S. Department of Commerce/Economic Development Administration 
• 	CRA lending 
• 	Insurance cost-recovery 
• 	Build Indiana Funds 

As the redevelopment process unfolds, other potential funding options may surface. 

Flow of Ownership Plan 
Currently the City of Gary is the owner of the J-Pit and most of the adjacent property. Our strategy will be for the city 
to transfer ownership by either selling and/or leasing the property in its entirety or portions thereof to an approved 
developer or end user. After site assessments and the creation of a development plan that addresses remediation, 
funding, types of end use, and hopefully, a developer and/or end user, we plan to proceed with the transfer of 
ownership. 

The on-going concem over environmental liability is a major deterrent to private sector investment. If the concem 
over liability cannot be completely resolved to the satisfaction of the prospective developer, owner, and/or end users, 
then it is likely that the city will maintain ownership of the property. The city will then enter into long-term lease 
agreements with the end user(s). Private investment will take the form of lease-hold improvement loans. Depending 
on the scope of these investments, it may be necessary to secure these loans with other resources of the city or 
other public resources or agreements. 

In summary, we are faced with two (2) options. One option is for the city to retain title to the property until 
remediation is completed and then directly transfer the title to a new owner or end user(s). The other option is to sell 
the property to a developer or end user once the nature and extent of any contamination is confirmed through site 
assessments. 

4. Long-Term Benefits and Sustainability 

Long-Term Benefits 
Major benefits from this project will be local economic development and protection of health and environment. Jobs 
will be created that are accessible via walking, as well as by bus transportation. The image of the entire area will be 
greatly improved and massive revitalization will have taken place. The combination of natural resource restoration 
and enhancement will not only benefit the surrounding community, but will provide an example for other urban 
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redevelopment projects in the city and the entire region 

The opportunity to utilize this once damaged landscape for recreation and natural resource restoration also provides 
the community with healthful and educational activities within their own community and will in all likelihood draw other 
visitors to the area. 

Once the environmental risks and threats associated with the property have been eradicated lenders will become 
more supportive in making Brownfields and Brownfields-related investments in this area as well as throughout the 
city. 

Further, this project will evaluate the formation of a community or neighborhood-based commiftee or work group to 
participate in the Brownfields redevelopment process on a site-by-site basis. Information and technical expertise will 
be provided to the commiftee or work group. This approach will provide greater likelihood of success in the creation 
and acceptance of a site development plan or site development options. In addition, the redevelopment process will 
consider health and safety (risk) factors as well as site considerations, neighbodiood concems and issues, and 
economic considerations to ensure that the development plan implemented will be an approach that is safe and 
satisfies all the different consUtuencies involved, and has the best chance of success. We will document our 
successes, and stumbling blocks, with this approach so this project can serve as a model. 

Sustainable Reuse 
Through the J-Pit Brownfields Communitiy Work Group discussions and recommendations, we will consider the 
sustainable elements of this project such as natural resource restoration, recreation, education, job training, and 
clean business development. We will further develop at'Brownfields Prevention" Program (see below) and research 
the possibility of using landfill gas to energy generation to power J-Pit Redevelopment Project businesses. A 
sustainable check list will be developed for the Pilot Project which will include built in sustainable features and 
recommendations for future development. 

A major goal of the project as it relates to sustainable reuse or development is to make sure that new Brownfield 
sites are not created nor recreated at the project site. The J-Pit Brownfields Community Work Group will work with 
Airport Development Zone business and residents to develop a"Brownfields Prevention" policy and guidelines. The 
"Brownfelds Prevention" policy and guidelines will be shared with local businesses such as auto repair, dry cleaners, 
paint shops, truck bams, and recycling yards. A voluntary agreement will be developed for businesses to sign on 
as a supporter and participant in the program. A concerted effort will be made to establish the Airport Development 
Zone as a Pollution Prevention Zone for govemment, business, and residents. New businesses recruited to the J- 
Pit Redevelopment Project will be asked to sign on to the Pollution Prevention Agreement. 

The program will also build and expand on the pollution prevention outreach efforts of the Grand Calumet Task 
Force, a local environmental organization. The city will partner with the Grand Calumet Task Force for continued 
pollution prevention technical assistance and training. The city will further use, where possible, the resources of the 
Indiana Department of Environmental Management and U. S. Environmental Protection Agency Region V for 
workshops, training, and technical assistance for municipal departments, local businesses, and residents. 

The city will coordinate with the Environmental Justice Resource Center at Indiana University Northwest to assist in 
promoting the Pollution Prevention progrram through its community outreach efforts and web site, and maintain 
pollution prevention information, as well as, project documentation in its Environmental Justice library. 

In addition, it is our hope that an array of community involvement and service projects come out of this initiative. 
Initiatives such as school recycling and environmental health programs, youth-oriented natural resource and 
environmental education activities, college intemships, and involvement by other organizations of interest. 

Measures of Success 
Further, investigating, cleaning up, and retuming unproductive land to our tax rolls and providing jobs is a direct 
benefit of Brownfield redevelopment. We need jobs that are suited to our residents and located close to their homes. 
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The city also needs the revenues generated by the jobs to provide services. Additionally, we believe that by 
establishing a productive use for these sites, property conditions and values in the surrounding area will also 
dramatically improve. 

SUCCESSES: 
• 	number of jobs for local residents 
• 	education and training opportunities 
• 	new tax revenues 
• 	new and improved infrastructure 
• 	number of acres assessed, remediated and redeveloped 
• 	Natural Resource areas restored and enhanced 
• 	Recreation and Education Opportunites created 
• 	Successful model for sustainable urban redevelopment 

Since our goals forthe project are (1) to complete site assessments and develop a remediation plan for the pilots 
and (2) to facilitate community participation and provide technical assistance, our measures of success is readily 
attainable. We will have met our Brownfields pilot goals when we have (1) knowledge about the site provided by 
the Phase I& II Environmental Site Assessments, (2) a plan to address remediation options, (3) broad community 
support for the project, and (4) a commitment to see the site redeveloped by the partners and supporters of the 
project. 

We will provide U. S. EPA a summary report and evaluation that reflects the activities and outcomes of the pilot projects and site 
development plans upon completion. 

EVALUATION CRITERIA (PART II) 
5. Greenspace 

Authority and Context 
Local Conservation Aaencv - The primary agency that will be working with the City of Gary Brownfield Team on the 
J-Pit Brownfield Redevelopment Project will be the Lake County Soil and Water Conservation District and their 
partner agencies, the Indiana Department of Natural Resources, and the Natural Resource Conservation Service. 
These agencies have worked with city departments in the past to do natural resource restoration and water 
protection projects. Specifically the city has worked with the LCSWCD to restore dunes on the city owned lakeshore, 
and to implement surface water runoff management programs on the Grand Calumet River and Lagoons in Gary. 
Most recently, the city requested and received technical assistance on the management of sand and dune grass on 
the closed Gary Sanitary Landfill. The Lake County Soil and Water Conservation District will provide technical 
assistance and oversight for the J-Pit Brownfield Project environmental assessment and remedial plan with respect 
to natural resource impacts and future natural resource and recreational uses of the area. 

Existing Open Space/Greenspace Plans -The City of Gary is in the process of developing an inventory of greenspace 
in the city for the purposes of comprehensive planning for parks, preservation, mitigation, and resource management. 
Several properties under consideration for preservation are within targeted economic development areas of the city. 
Many of the greenspace properties are considered brownfield sites. The city will develop plans, as is being done 
with the J-Pit Redevelopment Project, that incorporate natural resource preservation and enhancement with 
economic development planning. 

Relationship to Part I- The J-Pit sits at the center of the properties described as the J-Pit Redevelopment Project in 
Part I of this proposal. The city Planning Department is developing a conceptual plan for the properties and plans to 
proceed with finalizing the plans and seeking development partners after the initial assessment and clean up of the 
site. The Economic Development Department will take the lead in marketing the business and commercial properties 
to private partners. 
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Community Involvement 
The city is already working with residents in the surrounding community to develop a future vision and plans for the J- 
Pit area. Because the actual J-Pit is located at the center of the redevelopment project, the Greenspace Project will 
be incorporated into the Community Involvement Plan to be carried out by the J-Pit Brownfield Community 
Workgroup described in Part I. 

Residents in the surrounding communities have not had the opportunity to access or leam about their natural 
environment or the benefits of preservation and enhancement. As a part of the community involvement plan, 
residents will be invited to tour the J-Pit site and leam about the natural habitat. As residents are asked to consider 
the remedial plan design, there will be discussion of how remedial design can complement the future natural 
resource uses. 

Community residents will be asked to consider how they would like to be able to utilize the natural resource aspects 
of the site. Final site design and development will take into account the residents input and concems. Presentations 
on the project will be made to local school classes and assemblies and schools and students will be asked to 
contribute visions for design and future uses of the site. 

The benefts of the project to low income and people of color communities will be information and participation in 
decision making, environmental clean up, recreational opportunities, opportunities for natural resource education and 
appreciation, and community revitalization. 

Site Identification 
This J-Pit was selected because the property has recently been acquired by the city and it has also been the focus of 
community residents' interest and concem for many years. It is the centerpiece of the light industrial complex and 
enhanced natural area that is proposed for this area. The J-Pit is a former sand mine approximately 80 acres in size. 
It is 35 ft deep with sloped sides. There is a drainage ditch system in the pit to capture groundwater inflow and a 
pump which transports excess water to the Liftle Calumet River. It is directly adjacent to a former auto junkyard that 
is suspected of contaminating the soil and possibly groundwater. The J-Pit is across the street from the closed Gary 
Landfill and is protected from possible contamination by a clay dike at the east end of the pit. 

Local residents have indicated support for business and natural resoume development of the J-Pit area in community 
development planning meetings. Community residents further want to see assessment and clean up of 
contaminated properties at the J-Pit site. 

Site Assessment Plan 
. 	Phase I and II Environmental Site Assessments will be conducted on the J-Pit by qualified environmental 

professionals utilizing the EPA Brownfield Greenspace grant funds. 

The public will review the site assessment results as they become available. Discussions and decisions will 
occur at the J-Pit Brownfield Community Work Group meetings. We will request technical assistance from 
the Indiana Department of Environmental Management, the Environmental Protection Agency, and the Lake 
County Soil and Water Conservation District in the review and interpretation of the site assessments. 

The city and the J-Pit Brownfield Community Workgroup, our environmental consultants, and the above 
mentioned environmental and conservation agencies, will work together to devise a remedial plan for the J- 
Pit that is based on the proposed future natural resource uses. 

Additional potential site assessment funding may be available through matching funds contributed to the original ADZ 
Brownfield Site Assessment Project. However, it is estimated that additional Phase I site assessments adjacent to 
the Gary Chicago Airport, and Phase II site assessments on priority properties adjacent to the airport will require all 
of the remainder of those funds. 
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Flow of Ownership 
The 200 acres of the J-Pit Redevelopment Area were tumetl over to the city in the fall of 1999 by previous owner 
Waste Management to seftle a lawsuit filed by the city. The J-Pit itself is presently fenced and gates padlocked. 
Public access is denied. Security and property management is under authority of the Redevelopment Commission of 
the City of Gary which holds title to the property. Based future partnership agreements, the management and 
maintenance of the natural resource area of the J-Pit Redevelopment Project will either be retained by the city or 
given over to the responsibility of future site owners. 

Reuse Planning 
The proposed restoration and redevelopment design would allow the J-Pit to become a lake fed by groundwater and 
surrounded with natural plantings and possibly constructed wetlands. A walking and biking trail is planned to be 
constructed around the lake with connections to other parks and bikepaths. Eventually, the plan calls for a linear 
park and trail connecting the J-Pit with the South Shore passenger railroad and the Gary Chicago Airport. Historic 
and environmental interpretive exhibits would be located along the trails. 
Residents of Gary's Black Oak and West Side neighborhoods see the redevelopment and enhancement of the J-Pit 
as an opportunity to tum around the image of their communities. For 30 years the municipal landfill dominated the 
landscape. Now that the landfill is closed the community can plan for the future. Business development, jobs, 
environmental clean up, parks, and natural resource preservation have been identified by residents for their 
community. Besides the obvious benefits of jobs and neighborhood improvement and beautification, the J-Pit 
Redevelopment Project will help residents understand and develop plans to remediate many of the environmental 
problems they have struggled with over the years. Redevelopment and re-use of the J-Pit area will help to prevent 
illegal dumping and change the image of the neighborhood. The recreational trail and educational exhibits will 
provide the community a safe place to bike and walk as well as an opportunity to Ieam about the cultural and natural 
heritage of the area. 

Project Milestones 
May 2000 - Publicize receipt of grant and purpose of grant. Send out lefters of invitation to participants in the J-Pit 
Brownfield Community Work Group. 
Put out RFPs for Phase I and Phase II Environmental Assessment of J-Pit Area and Development of Remedial Plan. 
June 2000 - First Meeting of J-Pit Brownfield Community Work Group. Publicize meeting in media. Schedule natural 
resource tour of J-Pit. Review responses to RFPs. Select consultant. 
July 2000 - Natural Resource Tour of J-Pit. 
Contract with selected consultant for Environmental Assessments and Remedial Plans. Proceed with Phase I. 
Meet with Community Groups. Do door-to-door information giving and gathering. 
September 2000 - Second Meeting of Community Work Group. Review Phase I Environmental Assessment. Make 
decisions regarding Phase II Environmental Assessments. Proceed with Phase 11 Environmental Assessments. 
Schedule School Presentations and involve student par5cipants. 
December 2000 - Third Meeting of Brownfield Community Work Group. Review Phase II Environmental 
Assessments. Begin discussions of remedial planning. 
March 2001— December 2001- Five Brownfield Community Work Group Meetings to Develop Remedial Plan. 
Continue outreach and education. Publicize the project. Finalize reports and plans. Document project and 
evaluation. Proceed to Voluntary Remediation Program. Schedule second natural resource tour. 

Funding and Potential Partners 
The city will seek private partners to invest in development property in the J-Pit development area. Based on 
discussion and community planning decisions, management and maintenance of the development natural areas may 
become a part of the purchase contract. Other management options based on the future uses will be considered in 
the planning stage. In the design and implementation phase of the natural resource and recreation areas of the J-Pit 
Development, the city will seek support funding through grants from appropriate agencies and institutions as well as 
donations from local business and industry. 
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ATTACHMENTSINDEX 

Letters of Support: 

Black Oak Redevelopment Corporation 
Gary/Chicago Airport Authority 
Gary Urban Eriterpr9se Association 
Gary Chamber of Commerce 
Ivy Tech State College Northwest - Business and Industry Training 
Ivy Tech State College Northwest - Workforce Development Services 
Indiana University Northwest 
Northwest Indiana Brownfield Redevelopment Project, Inc. 
Lake County Soil & Water Conservation District 
Indiana Department of Environmental Management - Brownfields 
Indiana Department of Environmental Management - Northwest Office 
State Representative Dr. Vemon G. Smith 
State Senator Earline S. Rogers 
U. S. Representative Peter J. Visclosky 

2. Airport Development Zone Map 

3. Airport Development Zone Fact Sheet 

4. Existing Site - Property Ownership Map 

5. North Black Oak Redevelopment Plan 

6. U. S. Conference of Mayors 
A National Report on Brownfields Redevelopment, Volume II, April 1999 

7. Great Lakes Environmental Finance Center 
Brownfield Redevelopment Strategies for Gary, Indiana, July 13, 1999 

Federal Home Loan Bank of Indianapolis 
Community Report - City of Gary, Indiana, Fall 1999 



Black Oak Redeuelopment Corporation 
 5404 West25 Avenue 

SuBe 103 
. 	Gary, Indiana 46406  

Phone (219) 989-9159 
Fa<(219) 989-9169 

Febmary 11, 2000 

US Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street 
Room SE 385 
Washington , DC 20460 

To the Selection Committee, 

The Black Oak Redevelopment Corporation (BORC) is a community organization working to promote the 
implementation of social and physical development in order to revitaiize the Black Oak Area located in Gary, 
Indiana. Local business and residential development, jobs, infrastructure improvements , and environmental clean 
up are key concems of our community. 

Our organization fully supports the City of Gary's plan to redevelop the J-Pit area as a light Industrial park and a 
natural resource conservation and recreation area. We have worked with the City Of Gary Planning Department 
on the conceptual plan and want to be involved in the environmental assessment and remedial planning project 
that is proposed in the city's grant application. 

Black Oak residents helped the city Environmental Affiirs Department plan and implement an Illegal Dlmlping 
Prevention Project funded by EPA Region 5 that is presently underway in our neighborhood. We are looking 
forward to working on this project that will further involve residents in understanding and helping to develop 
solutions to long-standing problems that have been a barrier to community restoration and redevelopment. 

The J-Pit Brownfield Redevelopment Project is a real opportunity to create jobs, protect people's health and the 
environment, and to provide recreational opportunities for the neighborhood and the entire city. The assessment 
and restoration ofthe J-Pit properties is the first step of this important project. 

We request that you support Gary's Brownfields Assessment Pilot Program grant application and our efforts to 
revitalize our community. 

Sincerely, 

~ 

Margie Elea 
Executive Director 

BORC Mission: To Enhance The Quality Of Life For The Residents Of Black Oak And Surrounding Communities. 
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WllUam L. Staehle 	 LaveH Gatewood 
Administtator 	Ezecntive Director 

ScOTT L. HING 
MAYOR 

0 
AERPORT BOARD OF AUTHORITY 

Thomes J. Crump, Jr., Preeident 
ffioees A. DRts, Vice Preeident 

Reverend Charlee Emery, Secretarp 
Lee G. Fmel. Member 

February 11, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

To the Selection Committee, 

I am writing in support of the City of Gary's proposal to receive a grant from U. S. EPA to 
do brownfields assessment and remedial planning for the J-Pit Redevelopment Site in 
the Airport Development Zone. 

It is critical that brownfield properties in the Airport Development Zone (ADZ) are 
assessed, cleaned up, and made available for redevelopment. The Gary Chicago 
Airport is in the process of expanding. Pan Am has recently begun passenger service to 
the East Coast and Florida, and plans additional Midwest destinations. The Gary 
Chicago Airport is receiving requests daily for development sites Iocated in the ADZ. 

The City and the Gary Chicago Airport have developed a targeted strategy to identify, 
clean up and assemble brownfield property in the ADZ. The Airport Board has 
contributed $50,000 to the Gary ADZ Assessment Project for Phase I Environmental Site 
Assessments on properties adjacent to the Gary Chicago Airport facility. The recent 
acquisition of the J-Pit properties has provided the opportunity to move forward quickfy 
on the assessment and clean up of very desirable acreage in the ADZ. 

I strongly encourage your support of this proposal. 

Sincerely, 	~ 

	

__----Y 	........ 

~~~'~~  Wi liam S aehl 
Administrator 

GARY/CHICAGO AIRPORT AUTHORITY DISTRICT 
6001 WEST INDUSTRfAi. HIGHWAY • GARY, INDIAPiA 46406 • PH. (219) 949-9722 • FAX (219) 949-0578 



Gary Urban' i ' Association  
825 South Lake Street Gary, IN 46403 Phone: (219) 939-9663 Fax: (219) 939-2891 

:bruary 11, 2000 

Chri.stopher M. Morrow 
cbairman 	 LT.S Environmental ProtectionAgency 

OSWER Outreach and Special Projects Staff (5101) 
Derrick Earls 	401 M Street, SW 
Vice C7 airman 	RoOm SE 385 

Washington, DC 20460 
Margaret Goudea~ 

Treasurer 	 To the SeleCllon CAnlIrllttee, 

Johnnie wright 	
I am writin 	behalf of the 	of 

Secreta ry 	 g on 	 Cit5' G  ~'Y, ~~a and their application to 
receive an EPA Pilot Project grant to fund envirarunental assessment and 

Iarry s. webb 	
remedial plannuig for the J-PPit Brownfield Redevelopment Project located 
within the boundaries of the Gary Airport Development Zone. 

MoSes steel 	The Gaiy LIrban Enterprise Zone, m its capacfty as manager of the Auport 
Development Zone (ADZ), ha.s been working with the City of Gary to develop an 

Gardest Gillespie 

	

	assessment, clean up, and redevelopment strategy for brownfieid properiies m the 
ADZ. Wrth the recent e7cpatvsion of flights andbusiness interest m the Gary Chicago 

Doris Jackson 

	

	Au17oIt, we need to quickly fac7itate the avat7abtlity of development properties in 
the 8,200 acre ADZ. 

Gwendolyn Adams 

The J-Pit Brownfield Redevelopinent Project offers an excellent opportunity for 
sh;rionda Dowd 

	

	a successful and sustainable economic development and environmental 
protection projeet. The proposed combination of light industrial development in 

sherilyn Mccrady 

	

	conjunclion with naturaI resource restoration and preservation ean provide a 
model for urban redevelopment projects in Gary and throughout the region. 

Earline Rogers 
We are in support of this application and will work with the City of Gary to 

J. Lynn Meeks 	make this a successful brownfield redevelopment project. 
Executive Director 

 cerely, 
, 

P✓✓~ 

. Lynn eks 
Exeeutive Director 
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Gary 
Chamber 
of 
Commerce 

February 10, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

Re: 	J-Pit Redevelopment Project 

Dear Sir or Madam: 

I am writing in support of the City of Gary's application to the U. S. Environmental Protection 
Agency for a$250,000 Brownfields Demonstration Pilot Grant. 

This is a very exciting and challenging time for this community. Brownfrelds and Brownfields 
Redevelopment are of paramount concern as they relate to the future of community and economic 
development. There's much hope in the benefits that Brownfields Redevelopment can provide to 
a community like Gary, Indiana. 

We are waiting and ready to assist in this redevelopment process as it relates to the business 
development and marketing components. We look forward to working with the city, 
neighborhood groups and interested stakeholders in this massive undertaking. 

The success of this project is only a decision away. Your utmost consideration is requested. 

Again, thank you for the time and consideration given to this application. 

Director 

0 5 0 4 B r o a d w a y, G a r y I N 4 6 4 0 2 	R 2 1 9- 8 8 5- 7 4 0 7 	1 F a x: 2 1 9- 8 8 5- 7 4 0 8 11 



1440 East3ith Aver,ue 
Gary, Indiana 46409 

219-981-1111 

February 14, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

Re: J-Pit Redevelopment Project 

Dear Sir or Madam: 

I am writing to support the City of Gary Department of Environmental Affairs and their 
efforts to receive a$250,000 U. S. Environmental Protection Agency Brownsfields 
Demonstration Pilot Grant. 

The City of Gary has many issues to resolve and Brownsfields/Brownsfields 
Redevelopment represents a major one. The opportunity to improve conditions by 
cleaning up and returning valuable land to productive use is very exciting. 

At some point in the projeet's redevelopment process, we hope to get involved in some 
aspect ofthe education and training oflocal residents. 

Your support of this application is requested. 

~ 
~arenn 	— 

Business Coordinator 
Business and Industry Training 
Ivy Tech State College Northwest 

ArF
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l,~' Tcch is an accredited, 
equal oppartunity, 
a[firmanve acuon state college. 
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1776 W. 37th Avenue ® Gcsry, Indiana 46408-2002 
Phone:219-981-4100 - Fax:219-981-4121 

bruary 16, 2000 

U.S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

Re: J-Pit Redevelopment Project 

Dear U.S. EPARepresentative: 

I am writing to support the City of Gary application for $250,000 U.S. Environmental 
Protection Agency Brownfields Demonstration Pilot Grant. 

This grant would be used for much needed environmental work and community outreach. 
The opportunity to improve health and economic conditions by cleaning up and retuniing 
valuable land to productive use is very important to this community. I applaud all efforts 
to carry out and achieve these goals. I further look forward to participating in the 
Workforce Development activities associated with this project. 

Workforce Development Services' mission statement is to, "Aspire to status as a high- 
quality provider of a comprehensive set of programs and servfces which reflect state-of- 
the-art designs as technologies. It also seeks to serve as a catalyst for positfve change in 
Northwest Indiana. " 

Thank you for considering the worthiness of this application. 

Sincerely, 

04a~ GK/~ 

Denise Dillard 
Center Director 

DD/mlf 
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WOBKFORCE 	 AlSivison of dvy Tech State College - Northwest  DEVELOPMENT ® 	 ~ 

y

v n 
iw 	 ~ 



INDIANAUNNERSITY 
NORTxWEST 
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February 15, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 

DEPARTMENT OF 	
401 M Street, SW 
Room SE 385 

MINORITY STUDIES  Washington, DC 
20460 

Dear Reviewers: 

This is a letter in support of a grant submitted by the City of Gary, 
Indiana for site assessment, site characterization, a remediation 
plan and redevelopment of the J pit in the City of Gary. The J Pit 
and surrounding area has been a serious and major source of 
environmental degradation and controversy in the City of Gary. 
Located in the Gary Airport development zone, the J Pit is a 
serious deterrent to economic development of the zone and the 
City of Gary. As Project Director and Principle Investigator for 
the local U.S. EPA Community University Environment Justice 
Grant, funding of the proposal is essential to begin to reverse the 
deleterious effects of the J Pit in the community. The emphasis in 
the proposal given to the outreach activities and the technical 
consultant are critical aspects of the proposal which are aimed 
directly at including environmental justice concems in the project 
development. The proposal has my strong recommendation. 

Sincer.ely;~/j~  

arl R. Jones, Ph.D. 
Project Director and Principle Investigator 
U. S. EPA Environmental Justice 
Community University Partnership; 
Associate Dean for Planning, 
Division of Arts and Sciences 

3400 Broadway 
Gary, Indiana 
46408-1197 

219-98o-6629 



NORTHWEST INDIANA BROWNFIELD REDEVELOPMENT PROJECT, INC. 
720 West Chicago Avenue, Su1te dt211 
East Chicago, IN 46312 
Phone: 219-397-5905 
Far 213397-5934 

Carol Ann Seaton, 
Fsecutive Director 

February 10, 2000 

U.S. Environmental Protection Agency 
OSWER Outreach and Social Projects Staff(5101) 
401 M. Street, S W 
Room SE 385 
Washington, DC 20460 

Re: 	J-Pit Redevelopment Project 

Dear Sir or Madam: 

The purpose of this letter is to express the support of the Northwest Indiana Brownfield 
Redevelopment Project, Inc. for the City of Gary application for a$250,000 U.S. Environmental 
Protection Agency Grant for the Brownfields Assessment Demonstration Pilot Program. 

We are a direct supporter and partner in efforts to redevelop Brownfields in the City of Gary. The 
J-Pit Redevelopment Project is worthy of your support because the contribution to this project will 
begin the process for environmental assessments and remediation, as well as, provide the potential to 
leverage considerable other public and private funds. 

The targeted development area is lazge and offers the opportunity to have quality mixed-use 
development including a green space development that has nature trails and preservation areas. Tlus 
project will provide an excellent example of sustainable urban reuse because it combines economic 
development, environmental protecfion, pollufion prevention, and nature preservation. 

The grant will represent an important step forward for the Ciry of Gary's Brownfields Inifrafive and 
future redevelopment opportunities for this site and surrounding area. This project has the potential 
to bring many jobs and training opportunities to the City of Gary. We ask that you support this 
application. 

Sincerely, 

Carol-Ann Seaton, 	 Mary Mulligan, 
Executive Director 	 President 

i 	 • 	// i ~ `~✓~i~ ,~ 
, 

Lepay, Re e~orthals, Rev. 	ck Gaz~~  ~ 
VicePresident 	 Secretary 	 Tr 	er 

1arning today's brownflelds into tomorrocds economic opportunitiest 
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GRAND CAL TASK FORCE 
at Calumet College 

2400 New York Avenue • Suite 303 ■ Whiting, Indiana 46394 
Phone 2194734246 ■ 219-4734249 ■ FAX 219-473-4288 

email - gctfAigc.org  ■ website www.grandcal.org  
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February 14,2000 

U.S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff(5101) 
401 M Street, S.W. 
Washington, DC 20460 

Re: U.S. EPA Brownfields Economic Redevelopment Initiative 

Dear Sir or Madam: 

Please accept this letter of support for the City of Gary's application to the U.S. EPA 
Demonstration Pilot Program for the J-Pit Redevelopment Pilot Project. 

The redevelopment of brownfields is necessary for urban areas to begin to compete with suburban 
greenfields and mitigate the ramifications of urban sprawl and the destruction of natural 
resources. 

The environmental aspects of this project provide many rewards—improving the condition of the 
environment, eradicating any threats to human health, restoring and preserving natural resources 
and promoting the beauty and wonder of nature with trails and parks. 

The economic rewards will be just as significant. Jobs for local residents, new business 
development, increased tax revenues for the city and an improved neighborhood top the list. 

This grant award is necessary to provide the much needed funding for assessments and 
remediation planning that this area needs. I urge your support for this application. 

Sincerely, 

13/ofwden Quinn 
Executive Director 

~ pr,ntma.+.ecycbdpaper 



Lake County Soil and Water Conservation District ~ 	928 South Court 8lreet, Suite C- Crown Point, IN 46307-4848 - 219-663-0588 Ext. 3 

February 14, 2000 

U. S. Environmental Protection Agency 
OSWER Outreach and Special Projects Staff(5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

To the Selection Committee, 

The Lake County Soil and Water Conservation District and the Indiana Department of 
Natural Resources have been working with the City of Gary on a variety of natural 
resource protection and restoration programs over the past several years. We have 
worked on partnership projects to restore dunes on Gary Beaches and to develop 
innovative surface water run-off management systems to protect the water quality of local 
lagoons and rivers. Most recently, we have provided technical assistance to the city on sand 
erosion and dune grass management at the Closed Gary Landfill. 

We are looking forward to working with Gary and the J-Pit Brownfield Redevelopment 
partners to restore and preserve the 90 acre former sand mine into an enhanced natural 
resource and recreation area. We will participate in the J-Pit from the perspective of 
natural resource managers and potential future design and uses. We will work with the 
community, the city and their environmental consultants to develop a remedial plan for 
the site which integrates the future natural resource opportunities with the clean up and 
management plan. 

The Lake County Soil and Water Conservation District works within both the urban and rural 
environments of Lake County. We recognize the need to reduce urban sprawl by 
redeveloping urban lands. We also recognize the need to restore and enhance greenspace 
and natural features in the urban environment. The J-Pit Brownfield Redevelopment Project 
addresses both of these needs and we hope through our participatidn to contribute to a 
successful planning implementation process. 

Sincerely, 

x5 	64), ~ 

Brian Wietbrock 
SWCD, Chairman 

~ 

Indiana bepartment of Natural Resources 
Division of Soil Conservation 

Larry Osterholz, Stormwater Specialist 
Sue Gerlach, Resource Specialist 
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~ 	INDIANA DEPARTMENT OF ENVIRONMENTALMANA(iEMENT 
We make Indiana a cleaner, healthier place to live 

100 Norfh Senate Avenue 
P.O.Box6015 
Indianapolis, Indiaia 46206-6015 
(317) 232-8603 
(800) 451-6027 

FCbZllary 15, 2000 	
www.stote.in.us/idem  

Frank O'Bannon 
Govemor 

Lori F. Kaplan 
Commissioner 

Ms. Mary Mulligan 
City of Gary, D -partment of Environmental Affairs 
540 Broadway, Suite 1012 
Gary, IN 46402 

Re: U.S. EPA Brownfields Assessment 
Demonstration Pilot 

Dear Ms. Mulligan: 

I am happy to provide this letter of support for your application for the L1.S. 
Environmental Projection Agency Brownfields Demonstration Assessment Pilot. The City of 
Gary has demonstrated its commitment to redeveloping brownfields by being an active 
participant in the Northwest Indiana Brownfields Redevelopment Project and by taking 
advantage of the State of Indiana's Brownfields Grant and Loan Program. 

The Inc&ana Department of Environmental Management recognizes there are unique 
environmental challenges in your city, and we are committed to providing technical assistance 
and coordination of our programs to help remove the environmental barriers to the 
redevelopment of your brownfields properties. We are confident that Gary will be an 
excellent pilot selection. Good luck and we are looking forward to continuing our partnersltip. 

. 

Dana Reed Wise, Chief 
Brownfields and Site Investigation Programs 
Office of Land Quality 

RerytleEPupn ® 	 AnEqual Opponunity Employer 	 ii 
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We make Indiana a cleaner, healthier place to live 

Frank O'Bannon 
Governor 

Lori F. Kaplan 
Commissioner 

February 15, 2000 

Northwest Regional ORice 
504 North Broadway, Sui+e 418 
Gary, Indlana 46402-1942 
(219) 881-6712 
(888) 209-8892 Toll Free 
(219) 881-6745 Faa 
(800) 451-6027 EnviroLine 
www.state.in.us/idem  

US Environmental Protection Agency 
OSWER Outreach and Special Projects Staff (5101) 
401 M Street, SW 
Room SE 385 
Washington, DC 20460 

Re: U.S.EPABrownfieldAssessment 
DemonstrationPilot 

Dear Grants Administrator: 

I support the City of Gary's application for the U.S. Environmental Projection 
Agency Brownfields Demonstration Assessment Pilot. The Northwest Regional Office 
acknowledges that the J-Pit Redevelopment Project can help Gary economic development 
and promote other environmental clean up projects. I am confident that Gary will be an 
excellent pilot selection. 

Sincerely, 

~ 

Adriane Esparza 
Director 

rsr,.y'r.eP"', ® 	 An Equal Opportunity Employer 	 r4-n.erxr«,i. 0 
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February 11, 2000 

U.S. Environmental Protection Agenoy 
OSWER Outreach and Special Projects Staff 
401 M Street, S W 
Room SE 385 
Washington, D.C. 20460 

Dear Grant Coordinator: 

Tt is my understanding that the City of Gary is seeking a$rownfields Assessment Dcmonstration 
Pilot Grant. Please consider this letter my expression of full and public supporf For th.e awarding 
of this grant to the city. 

I have reviewed the grant proposal and feel that it is sound and supports the revitali7.ation efForts 
in our city. The creation of a light industrial park and a natural resources preservation area are 
both goals that would contribute positively to the quatity o£ life in Gary. Thc awarding of this 
grant would len.d financial sapport to the project in its assessment and planning stages. 

1 join those who are working in supporl of the BTownfields Assessment Development Pilot Grant 
in encouraging its approval at the earli.est possible opportunity. 

Respectfully yours, 

~ 
Dr. Vemon G. Smith 
State Representative 
House District 14 

VGS/ts 
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STATE OF INDIANA 
Senetor Earllne S. Rogere 
Aaeietant Minorily Floor Leader 
9636 W. 151h Ave. 
Gary, IN 46004-1828 
BUSiness (219)977-2152 
Residenu (219) 949-7570 
EMA1L 530ai,org 

Fcbruary 15, 2000 

SENATE 
Commmees: 

Appolntments & ClaimS, R,M.M. 
EduCedon 

HeaHh & ProviOer Services 
Ruiee & LegislaOVe ProoEdure 

U_S, Environmental Proteetion Ageney 
OS WF.R Uutreach and 9pecial Projects Staff (5101) 
401 M Street, S W 
Washington, DC 20460 

Re: LJ.S. EPA 13rownfields Economic Redevelopment Initiative 

Dear tJ.S. LPA Representative: 

I fully support thc C.ity of Gary's application to the U.S. EPA Demonstration Yilot Progranl for 
the J-Pit Redevelopment Pilot Project. 

"fhe redevelopment of Rrownfield properties in the city of Gary are paramount to successful 
community economic development. In my capacity, I have supported the needs of thc city as 
much as possible and see the need for feder -al and other support sources, We are at the 
crossroads where we must achieve environmental clean ups and the redevelopment of 
Brownfield properties. 

"fhe bcnefits and rewards provided by 13rownflelds Redevelopment can aid in restoring stability 
to the city of Gary. There is nothing morc important than improving thc quality of life for the 
residents of this commuoity. 

I look forward to actively participating in this project_ And 1 urge your support for this 
application. 

Sincerely, 

L  '>!`%Z~ 
Rarline S. Rogers 
State Senator 



PETER J. VISCLOSKY 
15T DISTRICT,INDIHNA 

COMMITTEE ON APPROPRIATIONS 	 ` 	 ~~Lyyy  

$UBCOMMITTEES: ~~~~~  ~~ ~~ ~~~~~®  
DEFENBE 	 M 	 ,Ŷ• IMT_~~'/ '•~♦̀  I 

ENERGY ANO WATER DEVELOPMENT 

CONGRESSIDNALSTEELCAUCUS 	 J~]~'tKn rtr'E(»j ~(Y~fK~NyH}*u ~fE~ EBELUTIVE COMMITTEE VICELHAIRMAN 	 ~ KTJL l~ s .NL.~`LLA 16i61a{ L7.E 
NORTHEAST-MIDWEST 	. 

CONGRESSIONALCOALITION 	 ~
a

~y~*~
g

}~~~ IT- ~ 20515 ~ 14rt 1  MEWEST VICFCHAIR 	 Y L 	W 	7~ 	 L1 

February 16, 2000 

2313 flAVBURN BUILDING 
WASNINGTON, DC 209154G01 

12011215-2461 

215 WEST 35TH qVENUE 
GARY,INqWp9 

TTY-TDD SERVICE RVqILABLE 
1219188~ 11T1 

PORTAGE CITY HALL 
12191 76429°F 

VALPARHI30 CITY HALL 
(2191454-0315 

INTEFNET'. 
li ~ :p: ~ /v~µv+.M1OUSe.gov/visclpsky~ 

Secretary Carol Browner 
Environmental Protection Agency 
401 M Street SW 
Washington, DC 20460 

Dear Secretary Browner: 

I write in strong support for an EPA Brownfields Economic Redevelopment Initiative 
grant submitted by the City of Gary, Indiana. I appreciate all consideration be given to their 
application, 

This grant will be utilized to provide the City of Gary with the necessary information to 
redevelop a brownfield area covering approximately 200 acres. These funds will be applied to 
conduct an environmental assessment of the site, determine the characteristic of the site and 
prepare a remediation plan. In addition, the City of Gary will include a component of this grant 
program to institute a community outreach initiative that will educate the surrounding 
neighborhoods on any actions that are being proposed on site. 

I thank you for your time and effort extended in reviewing the City of Gary grant 
proposal. Again, I hope all consideration be given to their application. 

Sincerely, 

~ 	FA 	w %o w ~ 
v 	 F,' 

Peter J. Visclosky 
Member of Congress 

PJV:ml 
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Legend 

TP-1 
Test Pit Sample 

❑ 
 

Location 

D2 

(75) 	~  

Test Pit Location 

PID readings 
in parts per million 

lm 

Q~ 

Ai (0') 	 130i 	 A2(216) 
0 	 0 

Fill( Brick, Stone, Scrap Metal, 	 Fill( Brick, Concrete, Scrap Metal, 
1  Rubber Fragmerits, Concrete) 	 Rubber Fragments, Wood, plasfic) 	 Fill( Brick, Wood, Scrap Metal Y 	1 

2 Sand, Trace Silt, Light Brown, 	 (PID 70 	 Slag, Blue, Dense, Refusal 2  
Dry (PID 0.0) 	 Sand, Some Organic Silt, Dark Gray PID (60) 

3  ~ 	 Sand, Trace Silt, Gray, 3  
q D 	PID50 q 

5  BOTTOfvI OF EXCAVATION 5  

A3(216) A4(580') 
330' 	 385' 	 460' 	 510' o I o 

1  
Fill( Granular Slag, Dense 	 Fill( Sand, Gravel, Wood, Scrap Metal, 	Fill( Scrap Metal, Wood ) 	

Fill( Gravel Slag Asphalt) 	
Sand, Trace Silt, Brown, PID (75) Some Silt, ) 	 Rubber Hosing ) PID (3.0) 	 PID (120) 	 Dry (PID 0.0) 1  

2  PID (100)  2  
Sand, Trace Sltt, Yellow, 	 Sand, Trace Silt, Gray, 	Sand, Trace Silt Yellow Brown, 

3 Sand, Trace Silt, Gray, 	 Dry (PID 0.0) 	 Dry (PID 100.0) Collect 	Dry (PID 0.0) 3 
Dry(PID80) 	SampleTP-1.@2feet 

q  Peaf, Some Organic Silt, Black, q  
5  BOTTOM OF EXCAVATION 	Moist-Dry  5  

B1 (0') 	 B2(215') 
0  100' 	 165' o  

1 Fill( Top Soil, Black Fines, Glasss, Metal, 	 Fill (, Black Fines, Glass, Metal, 	 Fill( Asphalt, sand, silt) 1 
Wire, Crushed Cuncrete) 	 slag, Concrete) 

2  and, Organic Silt, Gray, 2  
Sand, Trace Silt, Gray, 	 Sand, Trace Silt, Gray, 	 Dry (PID 70) 

3  Dry (PID 5.0) 	 Dry (PID 22) 	 Collect Sample TP-2 3  
q  _ 	 P~~~ k . t 	 ® 2 feet q  

5  BOTTOM OF EXCAVATION 	
ack, Dry-MOist 5  

C1(0') C2(180') 
90' 	 160' 

0 0 
Fill( Soil, Wood, Tires, Scrap Metal, 	 Fill( Brick, Scrap Metal, 	 Fill( slag, dense aggregate, scrap) 1 

1 Asphalt, Brick (PID 0.0) 	 wire cable, silt) 
2  PID 22  2 	. 

Sand, Trace Silt, Light Brown, 	 Sand, Organic Silt, Gray, 	Sand, Some Organic Silt, Dark Gray (PID 6) 
3 Dry (PID 0.0) 	 Dry (PID 70) 	 Sand, Trace Silt, Gray to Light Brown, 3  
q  eat, Black, Moist 	 D 	PID 12.0 	 ' q  

5  BOTTOM OF EXCAVATION 5  

D1 ( 0' ) 	 D2 ( 75' ) 
25' 45' 0 0 

Concrete Pad Refusal 	 Fill Scrap Metal, Gravel, 	 Fill( Dense Aggregat , 
1 Sand, Trace Silt, Gray, 	 Odor (PID 70) 	 Refulsal) 1 
2  Dry (PID 2.0)  2  

Sand, Organic Sili, Gray, 
3 Dry(PID 70) 3 

Colled Sam le TP-3 at 3 feet 

q  BbTTAM-OF EXCAVATION 	
Black, Moist q 

5 5 

Drawn: RMS 
Reviewed: JDP 
11-25-03 
Not to Scale 

BAKER ENVIRONMENTAL 
MERRILLVILLE, INDIANA 

Section 5 

Sectlon 2 
(Former Paul's Auto Yard) 

N 41'34.796 
W 87'34.40 0 

v ~ a 1D 

D2 TP-3 	D1 
(75) 	R) 

0 
U IfO 

TP-2 1 B2 

Q 
U ~ 

Q o 

N 41'34.764 
W 87'34.843 

J-Pit Phase II ESA 
City of Gary 
Gary Indiana 

Figure 4 	I 	Test Pit Cross Section 
Diagrams 
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November 2002 
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FIGURE 6 
RISC SOIL AND SEDIMENT EXCEEDANCES 
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CITY OF GARY 	 FIGURE 7  
I  GARY. INDIANA 	SURFACE AND GROUNDWATER EXCEEDANCES 
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SECTION 5, J-PIT 	 CITY OF GARY MUNICIPAL LANDFILL  
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rÔ  
V / 

O 
C\j 

~ . 
Qa  ~ 

~y~/  ~ 

1.L -C U 
~ O 
r ~ 

cn 
() 
U 
~ 
~ 
O 
U) 
O 
T- 

L ~ 

~ 
_~~ 

® 4-5 

-a N ~ 
®   2  *5 

co (1) 
11J ~ 

LL  
U 
® O f~ 
~ ~ d 

w~ 



APPENDIX A 
Boring Logs / Well Construction Diagrams 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Invesfigation 
PROJSCT NO.:. 	24989-0-0-00100 	 BORING NAME: 	 MW-2 
COORDINATES: EAST: 	2862471.31 	NORTH: 	 2308756.20 
ELEVATION: 	SURFACE: 	609.10 	DIAMETER: (incho;) 

Ri : 	Geoprobe 5400 . 
Date Progress Weather 

Depth to 
Water Sp6t Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) I NA I 	NA 1 I1/14/02 29.5 Rain, 40's 24.0 
Length 4.0" - 
Type NA 
Hanvner Wt. NA 
Fall NA 
Remarks: 	. 

- 	SAMPLE TYPE DEFINITIONS 	 - 
S= Spiit Spoon A= Auger SPT = Standard Penetzation Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionizaflon Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Souwe 

N= No Sam le ppm= parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uSCS 

CODES (Pprn) Visual Description Detail (Ft. MSL) 
No. (Ft.,%) ps/b 

1 See SB-10 for Lithology. 608.10 

2 607.10 

3 606.10 

4 4.0 605.10 

5 604.10 

6 603.10 

7 602.10 

8 8.0 601.10 

9 1  1  600.10 

10 599.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Riak Spitaler 
DRILLER: 	 Gregg Kolibowski 	 BORING NO.: 	MW-2 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation   
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-2 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point soume/bwkground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
uBCS  
CODES 

PID 
~

pm) 
s/b 

Visual Description 
Bore 
Detail 

Elevation 
(Ft. MSL) 

11 598.10 

1212.0 597.10 

13 596.10 

14 595.10 

15 594.10 

1616.0 59110 

17 592.10 

18 591.10 

19 590.10 

20 20.0 589.10 

21 588.10 

22 587.10 

23 586.10 

24 24.0 585.10 

25 584.10 

26 583.10 

27 582.10 

28 28.0  _ _—__®®—_®__® 	28.0' 581.10 

29 Blind Drill to Depth. 580.10 
29.5' 

1 1 1 lEnd of Boring at 29.5'. 30 579.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Gregg Kolibowski 	 BORiNG NO.: 	MW-2 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 
COORDINATES: EAST: 	2862744.80 	NORTH: 
ELEVATION: 	SURFACE: 	602.70 	DIAMETER: (inchs) 

Rl : 	G 	e 5400 
Date Progress 

- 
Weather 

Depth to 
Water Split Casing Augers Core 

5 oon 1 1 	Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA  11/14/02 23.5 - 	Overcast, 40's 16.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetrration Test (ASTM D 1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Mea.surement 
R=AirRotary 	C=Core MSL=MmnSeaLevel 
D= D®ison 	P= Piston BG/PS = Background/Point Soorce 

N=NoSam le ppm= parts permillion 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT ~oD~ (ppm) Visual Description Detail (Ft. MSL) 
No. t.,% s/b 

1 Sce SB-9 for Lithology. 601.70 

2 600.70 

3 599.70 

4 4.0 598.70 

5 597.70 

6 596.70 

7 595.70 

8 8.0 594.70 

9 593.70 

10 592.70 

DRILLING CO.: 	 Envlrodynanucs 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 RobMorris 	 BORINGNO.: 	MW-3 	SHEETIOF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary 7-Pit Phase II Investigation 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-3 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 

 R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison P= Piston N= No Sam le ps/bg = point sourceibackg9ground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
USCS 

CODHe 

PID 

(Ppm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 591.70 

12 110 590.70 

13 589.70 

14 588.70 

15 587.70 

1616.0 586.70 

17 585.70 

18 584.70 

19 583.70 

20 20.0 20.0' 582.70 

21 Blind Drill to Depth. 581.70 

22 580.70 

23 579.70 
23.5' 

End of Boring at 23.5' 24 578.70 

25 577.70 

26 576.70 

27 575.70 

28 574.70 

29 573.70 

30 1  1  1 1 1 1 1 1  572.70 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	MW-3 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249  
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inche3) 

Ri : 	robe 5400 
Date Progress Weather 

Depthto 
Water SpHt Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/04/02 14.5 Overcast, 40's 8.0 
Length 4.0" 
Type NA 
Hanuner Wt. NA - 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
. S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash 	- PID = Photo Ionization Detector Measurement 
.R=AirRotary 	C=Core MSL = Mean Sea Level 

. 	D= Denison 	P= Piston . BG/PS = Background/Point Source 
N=NoSam le ppm= parts paniillion 

Sample Sample PID Bore Elevation 
Depth (Ft.) Type & Rec. SPT 

uscs 
CopES  (ppm) Visual Description Detail (Ft. MSL) 

No. t..%) ps/b 

1 See SB-1 for Lithology. 608.10 

2 607.10 

3 606.10 

44.0 605.10 

5 604.10 

6 603.10 

7 602.10 

8 8.0 601.10 

9 I  I 	1  600.10 

] 0 599.10 

DRILLING CO.: 	 Envirodynaniics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER 	 Rob Morris 	 BORING NO.: 	MW-5 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary 7-Pit Phase B Invesflgation  
PRO7ECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-5 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetra6on Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 

D= Denison P= Piston N= No Sam le  g= point source/bwkgromd 
Sample Sample PID Bore Elevaflon 

Depth (Ft.) Type & Rec. SPT 
usCB 

CODES (Ppm) Visuai Description Detail (Ft. MSL) 
No. t.,% s/b 

11 598.10 

1212.0 12.0' 597.10 

13 Blind Drill to Depth. 596.10 

14 595.10 
14.5' 

End of Boring at 14.5 1 . 15 594.10 

16 593.10 

17 592.10 

18 591.10 

19 590.10 

20 589.10 

21 588.10 

22 587.10 

23 586.10 

24 585.10 

25 584.10 

26 583.10 

27 582.10 

28 581.10 

29 580.10 

30 579.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP : 	 Rick Soitaler  
DRILLER: 	 RobMorris 	 BORINGNO.: 	MW-5 	SHEET20F 2 



TEST BORING AND WELL CONSTBUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249  
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inchts) 

Ri : 	G 	robe 5400 
Date Progress Weather 

Depth to 
Water Split Casiag Augers Core 

Spoon Barrel (Ft.) .) 
Size (ID) NA NA NA 11/15/02 13.5 Overcas 40's 7.0 
Length 4.0" 
Type NA 
Hammer Wt NA - 
FaB NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
 S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D 1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measarement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts per million 
Sample Sample USCS  PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT Con s(PPm) Visual Description Detail (Ft. MSL) 
No. t.,% s/b 

1 See Lithology for SB-6. 606.50 

2 605.50 

3 604.50 

4 4.0 603.50 

5 602.50 

6  601.50 

7 600.50 

8 8.0 8.0' 599.50 

9 - Blind Drill to Depth. 598.50 

10 597.50 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala  
DRILLER: 	 Rob Morris 	 BORING NO.: 	MW-6 	SIIEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gaxy J-Pit Phase II Investigallon 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-6  

SAMPLE TYPE DEFINITIONS   
S= Split Spoon A= Augef SPT = Standard Penetration Test (ASTM 1)1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le psvbg = point source/background 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
USCS 

CODES (Ppm) Visual Descriptlon Detail (Ft. MSL) 
No. (Ft.,%) ps/bg 

11 598.10 

12 12.0 597.10 

13 596.10 
135' 

End of Boring at 13.5' 14 595.10 

15 594.10 

16  593.10 

17 592.10 

18 591.10 

19 590.10 

20  589.10 

21 588.10 

22  587.10 

23 586.10 

24  585.10 

25 584.30 

26 583.10 

27  582.10 

28 581.10 

29 580.10 

30 579.10 

DRiLLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Monis 	 BORING NO.: 	MW-6 	SIIEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

J-Pit 
PROJECT NO.: 	249 

	
BORING NAME: 	 MW-7  

COORDINATES: EAST: 
	

NORTH: 	 2305491.910  
ELEVATION: 	SURFACE: 	DIAMETER: (incfics) 

Ri : 	Geo obe 5400 
Date Progress Weather 

Depthto 
Water ~ t Casing Augers Core 

n Barrel (Ft.)  
Size(ID) . NA NA NA 11/15/02 12.0 Partl 	Clou 	,30's 5.5 
Length 

tNOA Type 
Hanuner Wt. 
Fall  
Remarks: 

SAMPLE TYPE DEFINITIONS  
<S = Split Spoon A= Auger SPT = Standard Peaetration Test (ASTM D 1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 

 R= Air Rotary 	C= Core MSL = Mevw Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sample ppm= arts per million 
Sample Sample PID Bore Elevation 

Depth (Ft.) ~ Type & Rec. SPT 
uscs 

coDFS (ppm) Visual Description Detail (Ft. MSL) 
No. fft.,%) i)s/bg  

TOPSOIL. 
1 1.0' 604.90 

2 S-1 75% NA SP 0.0 SAND, fine to medium grained, trace silt; light 603.90 
brown; moist 

3 602.90 

4 4.0 601.90 

5 600.90 
Wet. 

6 S-2 80% NA SP 0.0 599.90 

7 7.0' 
—_ —

o~~
—

o_~~~~
— 

 598.90 
SILT, (orgaoic). 	 3.O ~ r 

8 8.0 597.90 
SAND, fine to medium grained, trace silt; light 

9 S-3 75% NA SP 0.0 1  brown; moist 596.90 

10 595.90 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitala  
DRILLER 	 Keith Kreischff 	 BORING NO.: 	 SHEET 1 OF 2 



TEST BORING AND R'ELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Invesfigation  
PROJECT NO.: . 	25290-000-0000 	 BORING NO.: 	 MW-7 

. 	 SAMPLE TYPE DEFINITIONS  
 S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 

T= Shelby Tube W= Wash PID = Photo Ionizafion Detector Measurement 
R=AirRotary 	C=Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point sourceibackground  
Sample Sample PID Bore Elevatlon 

Depth (Ft.) Type & Rec. SPT 
IIsos 

CoDES (PP°1) Visual Description Detail (Ft. MSL) 
No. t.,%) s/h 

11 594.90 

12 12.0 12.0' 593.90 
tnd of Boring at 12 1 . 

13 592.90 

14 591.90 

15 590.90 

16 589.90 

17 588.90 

. 	18 587.90 

19 586.90 

20 585.90 

21 584.90 

22 583.90 

23 582.90 

24 581.90 

25 580.90 

26 579.90 

27 578.90 

28 577.90 

29 576.90 

30 1  575.90 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gery J-Pit Phase 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2862482.33 	NORTH: 
ELEVATION: 	SURFACE: 	607.10 	DIAMETER: (inche,) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/18/02 15.0 Overcast, 20's 7.5 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionizafion Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Souree 

N= No Sam te ppm=parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT i7se9 
CODES (Ppm) Visual Deccription Detail (Ft. MSL) 

No. Ft.,% s/6 

1 FI FILL, (slag, rock, gravel, sand). 	- 606.10 

2 S-1 65% NA 2.1 2.0' 605.10 

3 SP SAND, medium grained, tmce silt; yellow, dry. 604.10 
3.5' 

~~__~~~_~o~~o~~e 

4 4.0 PT 
- 

T, (orgamc). 	 4,0" 603.10 

5 602.10 
Light brown; moist. 

6 S-2 80% NA SP 11.0 601.10 

7 600.10 
Wet. 

8 599.10 

9 

18.0 

S-3 85% NA 1  SP 16.0 Silt banding; dark grey. 598.10 

10 597.10 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitala 
DRILLER: , 	 KeithKreisoher 	 BORINGNO.: 	MW-8 	SHEETIOF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	_ 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-8 

SAMPLE TYPE  DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le psPog = point source/back ound 
Sample Sample PID Bo re ~ Elevation 

Depth (Ft.) Type & Rec.  SPT 
USCS  

CODES  (ppm) Visual Description Detail (Ft. MSL) 
No. Ft.,% s/b 

11 SAND, medium grained, trace silt; light brown; 596.10 
moist. 

1212.0 595.10 

13 594.10 
S-4 60% NA SP 0.0 - 

14 593.10 

1515.0 15.0' 592.10 
End of Boring at 15'. 

16 591.10 

17 590.10 

18 589.10 

19 588.10 

20 587.10 

21 586.10 

22 585.10 

23  584.10 

24 583.10 

25  582.10 

26 581.10 

27 580.10 

28 579.10 

29 578.10 

30 577.10 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	MW-8 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2859919.95 	NORTH: 
ELEVATION: 	SURFACE: 	607.60 	DL4METER: (inche.$) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

S oon Barrel (Ft.) (Ft.) 
Size (ID) NA NA F NA 11/19/02 16.5 Clear, 40's 10.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE  DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pa million 
Sample Sample PID . Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uSCS 

CODES ~pm) Visual Descriptlon Detail (Ft. MSL) 
No. t.,% 

SAND, medium grained, little silt, little roots; 
1 brown. 	 1.0' 

~~----- ~—_—o—_~—_ 606.60 
SAND, medium grained, trace silt, light brown; 

2 S-1 85% NA SP 0.1 loose; dry. 605.60 
3.0' 

3 
~~"_~~~

-
--

-
---

-
- SrILT, (organic). 	 171,  — —__— — — —_— — —_— --- 604.60 

4 4.0 SAND, medium grained, trace silt, light brown; 603.60 
loose; dry. 

5 602.60 

6 S-2 90% NA SP 0.0 601.60 

7 600.60 

8 8.0 599.60 

9 

101  

S-3 85% NA SP 0.0 598.60 

Wet. 597.60 

DRILLING CO.: 	 Paramount 	 BAICER REP.: 	 Rick Spitaler  
DRILLER 	 Keith Kreischer 	 BORING NO.: 	MW-I 1 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase H Investigation 
PROJECTNO.: 	 25290-000-0000 	 BORINGNO.: 	 MW-11 

SAMPLE TYPE DEFiNITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measnrement 
R=AirRotary 	C=Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le s/b = point sourmbackgpound 

 Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 

(Ft.,%) 
SPT 

uscs 
CoDES 

PID 
(PPm) 
ps/b 

Visual Description 
Bore 

Detail 
Elevation 
.(Ft. MSL) 

11 SAND, medium grained, trace silt; light brown; 596.60 
dense; wet. 

1212.0 595.60 

13 594.60 

14 S-4 85% NA SP 0.0 593.60 

15 592.60 

1616.0 591.60 
16.5 16.5' 

End of Boring at 16.5. 17 590.60 

18 589.60 

19 588.60 

20 587.60 

21 586.60 

22 585.60 

23 584.60 

24 583.60 

25 582.60 

26 581.60 

27 580.60 

28 579.60 

29 578.60 

30 577.60 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	MW-I 1 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	Z4Y69-U-U-UU1UU 	 t3V1Q1Vli1NANlb: 	 MW-12  

COORDINATES: EAST: 	2860614.53 	NORTH: 	 . 	 2306790.04 
ELEVATION: 

	
SURFACE: 	611.30 	DIAMETER (inchos) 

Ri : 	gearobc 5400 
Date Progress , 	Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/19/02 27.0 Partly Cloud , 50's 19.8 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMFLE TYPE DEFIlViTIONS 
S= Split Spoon A= Auger SPT = Standard Penetraflon Test (ASTM D1586) 
T= Shelby Tube W= Wash 	- PID = Photo Ionization Detector Measorement 
R= Au Rotary 	C= Core MSL = Mean Sea Level 

 D= Denison 	P= Piston BG/PS = Background/Point Source 
N=NoSam le ppm=parts ermillion 

Sample Sample PID Bore Elevation 
Depth (Ft.) ~ Type & Rec. SPT 

USCS 
CoDES (Ppm) Visual Description Detail (Ft. MSL) 

No, Ft.,% s/bg 
TOPSOIL. 

1 1.0' 610.30 

2 S-1 15% NA FI 0.1 FILL, (sand); orangabrown. 609.30 

3 3.0' 608.30 

4 4.0 SAND, medium grained, trace silt, disturbed; light 607.30 
brown; dense; dry. 

5 606.30 

6 S-2 70% NA FI 0.1 605.30 

7 
~~

---

---
---

_
---

-- 7.0' 604.30 
SII,T, (organic), some fine grained sand; 	3.0" 

8 8.0 dark brown; dry. _ _ _ _ _ — _ _ _ o/—  603.30 

9 S-3 70% NA SP 0.0 SAND, medium grained, trace silt; light brown; 602.30 
dense; dty. 

10 601.30 

DRILLING CO.: 	 Pazamount 	 BAKER REP.: 	Rick Spitaler 
DRILLER: 	 KeithKreischer 	 BORINGNO.: 	MW-12 	SHEETIOF 2 



TEST BORING AND WELL CONS'I`RUCTION RECORD 

PR07ECT: 	 City of Gary T-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 MW-12 

SAMPLE TYPE  DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source/back  ound 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
t.,% 

5PT 
USCS 

CODEB 

PID 

(PPm) 
ps/bg.  

. 
Visual Description 

Bore 
Detail 

Elevation 
(Ft. MSL) 

11 SAND, medium grnined, trace silt; light brown; 600.30 
dense; dry.  

1212.0 599.30 

13 598.30 

14 S4 75% NA SP 0.0 597.30 

15 596.30 

1616.0 595.30 

17  594.30 

18 S-5 65% NA SP 0.0 593.30 

19 592.30 
Yellow; wet. 

2020,0 591.30 

21 590.30 

22 S-6 60% NA SP 0.0 Grey. 589.30 

23  588.30 

2424.0 587.30 

25 586.30 
S-7 100% NA SP 0.0 

26 585.30 

27 27.0 27.0' 584.30 
End of Boring at 27'. 

28 583.30 

29 582.30 

30 581.30 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	MW-12 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	 ty of Gary J-Pit Phase II  

PROJECT NO.: 	249 
	

BORING NAME: 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inchs) 

Ri : 	G 	e 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/20/02 16.5 Overcast / 40's 10.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

 SAMPLE TYPE DEFINITIONS 
.. 	. S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586)  

T= Shetby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rarary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT uscs 
CODES (Ppm) Visual Description Detail (Ft MSL) 

No. t.,% s/b 

1 FI TOPSOII., root, leaves, sand, disturbed. 606.20 

2 S-1 65% NA 0.0 605.20 

3 3.0' 604.20 
SP 

4 4.0 SAND, medium grained, trace silt; light bmum; 603.20 
loose; dry. 

5 602.20 

6 S-2 80% NA SP 0.0 601.20 

7 600.20 

599.20 

9 S-3 80% NA SP 0.0 598.20 

10 Wet. 597.20 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER 	 Keith Krelscher 	 BORING NO.: 	MW-14 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 
	

25290-000-0000 	 BORING NO.: 	 MW-14 

SAMPLE TYPE DEFINITIONS 
. 	S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 

T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le s/bg = point sourceba*gmand 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
uscs 

CODES 

PID 

(PPm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium graiued, trace silt; light brown, 596.20 
banding; dense; wet. 

1212.0 595.20 

13 594.20 

14 S-4 80% NA SP 0.0 593.20 

15 592.20 

16 16.0 591.20 
16.5 16.5' 

End of Boring at 16.5'. 17 590.20 

18 589.20 

19 588.20 

20 587.20 

21 586.20 

22  585.20 

23 584.20 

24  583.20 

25 582.20 

26 581.20 

27  580.20 

28 579.20 

29 578.20 

30 577.20 

DRILLING CO.: 	 Par:unount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Keith Kreischer 	BORING NO.: 	MW-14 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECTNO.: 	24989-0-0-00100 	 BORINGNAME: 	 MW-16 
COORDINATES: EAST: 	2863797.15 	NORTH: 	 2305980.99 
ELEVATION: 	SURFACE: 	606.60 	 DIAMETER: (inchs) 

Ri : 	Geo mbe 5400 

Date Progress Weather 
Depthto 

Water split Casing .Augers Core 
Spoon Barrel  (Bt.) (Ft,) 

Size (ID) NA NA I 	NA 11/21/02 12.0 Overcast, 40's 3.5 
Length 4.0" 

Type NA 
$ammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE 	 - DEFINITIONS 
: S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shdby Tube W= Wash PID = Photo Ionization Detector Measoranent 
-R=AirRotary 	C=Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pa million 
...Sample Sample ~~S  PID Bore Elevation 

Depth (Ft.) ~ Type & Rec. ~~ SPT CoDES (Ppm) Visual Description Detail (Ft. MSL) 
No. (Ft.,°/u) s/b 

I See SB-5 for Lithology. 605.60 

2  604.60 

3  603.60 

4 4.0 — — _  —4.0' 60160 

5 Blind Drill to Depth. 601.60 

6  600.60 

7  599.60 

8 8•0 598.60 

9  597.60 

10 596.60 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 RobMorris 	 BORINGNO.: 	MW-16 	SHEETIOF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary I-Pit Phase II Investigation 
PROJECTNO.: 	 25290-000-0000 	 BORINGNO.: 	 MW-16 

SAMPLE TYPE DEFINITIONS    
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wa.sh PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 

D= Denison P= Piston N= No Sam le ps/bg = oiut source/backgmund 
Sample Sample 

PID Bore Elevation 
Depth (Ft.) Type & Rec. SPT 

uSCS 
CODES (PPm) Visual Description Detail (Ft MSL) 

No. (Ft.%) Ps/bg 

11 596.10 

12 12.0 12.0' 595.10 
End of Boring at 12'. 

13 594.10 

14 593.10 

15 592.10 

16 591.10 

17 590.10 

18 589.10 

19 588.10 

20 587.10 

21 586.10 

22 585.10 

23 584.10 

24 583.10 

25 582.10 

26 581.10 

27 580.10 

28 579.10 

29 578.10 

30 577.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	MW-16 	SHEET 1 OF 1 



TEST BORING AND WEI.L CONSTRUCTION RECORD 

PROJECT: 
	

Phase H 
PROJECT NO.: 	24989-0-0-00100 

	
BORINGNAME: 	. 	 MW-17 

COORDINATES: EAST: 	2863577.54 
	

NORTH: 	 2306655.79 
ELEVATION: ' SURFACE: 	608.10 

	
DIAMETER (inche;) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 12.5 3.0 
Length 4.0" 
Type NA 
Hamtner Wt. NA 
Fall 	 NA 
Remarks: 

SADIPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shrdby Tube W= Wash PID = Photo Ionization Detector Measarement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Po'tnt Source 

N=NoSam le ppm= parts permillion 
Sample Sample PID Bore Elevaflon 

Depth (Ft.) Type & Rec. SPT 
usCS 

CoDES (Ppm) Visual Description Detail (Ft. MSL) 
No. (Ft.,%) ps/b 

1 FILL, (gravel, sand, tire fragments), disturbed. 607.10 

2 S-1 70% NA SP 0.0 606.10 
2.5' 

~~---- ~
-

---~~~~~

— 

 

3 SAND; bandin~ wet. 605.10 

--- — ----- — — — 	— 3.5' — — — — 
4 4.0 604.10 

SAND, fine grained, tmce silt; light brown; wet. 
5 603.10 

6 S-2 70% NA SP 0.0 602.10 

7 601.10 

8 8.0 600.10 

9 S-3 70% NA SP 0.0 599.10 

10 598.10 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	MW-17 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 	 25290-000-0000 	 BORBJG NO.: 	 MW-17 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standazd Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source/back ound 
Sample Sample PID Bore Elevation 

Depth (Ft) Type & Rec. SPT 
uscs 

CODES (Ppm) Visual Description Detail (Ft. MSL) 
No. t.,% s/b 

11 597.10 

1212.0 596.10 
12.5 12.5' 

End of Boring at 12.5 1 . 13 595.10 

14  594.10 

15 593.10 

16 . 	~ 592.10 

17 591.10 

18 590.10 

19 589.10 

20  588.10 

21 587.10 

22  586.10 

23  585.10 

24  584.10 

25  583.10 

26 582.10 

27  581.10 

28 580.10 

29  579.10 

30 578.10 

DRILLING CO.: 	 Paramount 	 BAKF1t REP.: 	_ 	Rick Spitaler 
DRILLER: 	 Keith Kreischer 	 BORING NO.: 	MW-17 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary 7-Pit Phase II Investigafion 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 	 SB-1 
COORDINATES: EAST: 	2862676.740 	NORTH: 	 2306629.830 
ELEVATION: 	SURFACE: 	609.10 	 DIAMETER (inchm) 

Ri : 	G 	obe 5400 
Date 

- 
Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
5ize (ID) NA NA NA 11/04/02 12.0 Overcast, 40's 8.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spcon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core  MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le m= arts er million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

CoD~ (ppm) Visual Description Detail (Ft. MSL) 
No. (Ft.,% s/b 

FI 
~---~ 

1.2 FILL, (gravel, plastic, concrete). 	 4.0" 
—  —_— — ---------  —_— 

1 608.10 
SAND, medium gra.ined, trace silt; light brown; 

2 S-1 75% NA SP 2.1 moist. 607.10 

3 Collected SB-1 at 2 to 3'. 606.10 

4 4.0 605.10 

5 1.1 , 604.10 

6 S-2 80% NA SP 603.10 

7 602.10 
1.0 

8 8.0 Shell frngments; wet. 601.10 

9 S-3 70% NA SP 0.1 600.10 
9.5' 

10 
~o~®~~~®®®~~~~~®~~~ 

SILT, Sne 	ained sand or anics. 	 1.0 599.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 RMS 
DRILLER: 	 RobMorris 	 BORINGNO.: 	SB-1 	SHEETIOF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase B Investigation 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-1 

SAMPLE TYPE DEFINI'PIONS 
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source)background 
Sarnple Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
Uscs 

CODEe (PPm) Visual Descripflon Detail (Ft. MSL) 
No. t.,%) s/b 

11 SAND, medium grained, trace silt; light brown; 598.10 
moist. 

12 12.0 12.0' 597.10 
End of Boring at 12 1 . 

13 596.10 

14 595.10 

15 594.10 

16 593.10 

17 592.10 

18 591.10 

19 590.10 

20 589.10 

21 588.10 

22 587.10 

23 586.10 

24 585.10 

25 584.10 

26 583.10 

27 582.10 

28 581.10 

29 580.10 

30 579.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 RMS 
DRILLER 	 Rob Motris 	 BORING NO.: 	SB-1 	SIiEET 2 OF 2 



TEST BORING AND WELL CONSTBUCTION RECO1iD 

PROJECT: 
PROJECT NO.: 	249  
COORDINATES: EAST: 	NORTH: 	 41 34 844  
ELEVATION: 	SURFACE: 
	

DIAMETER: (inche;) 

G 	robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/04/02 ~ 	 8.0 Overcast, 40's 7.8 
Length 
Type INA 
Hammer Wt. 
Fall 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auga SPT = Standard Penetration Test (ASTM D1586) 

 T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement  
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

- 	N= No Sam le plxn = parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft:) - Type & Rec. SPT CoD~ (Ppm) Visual Description Detail (Ft. MSL 
No. (Ft.,%) ps/b 

FI FILL, (sand, little silt, roots, plasfic). 
I 

~----~~~--~--~~_~ 
1.0' 

2 C-1 70% NA SP 
SAND, medium grained, trace silt; light brown; dry. 

3 

4 4.0 

5 

6 C-2 65% NA SP 

7 Collected SB-2 at 6 to 71 . 

8 8.0 Wet. 	 8.0' 
End of Boring at 8'. 

9 

10 

DRILLING CO.: 	 Envlrodynanvcs 	 BAKER REP.: 	 Rick Spitala  
DRILLER 	 Rob Mortis 	 BORING NO.: 	SB-2 	SHEET 1 OF I 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 	 SB-3 
COORDINATES: EAST: 	87 24 554 	NORTH: 	 41 34 820 
ELEVATION: 	SURFACE: 	 DIAMETER (inche,) 	 - 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon 1 1 	Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/04/02 8.0 Overcast 40's 5.0 
Length 4.0" 
Type NA 
Hammer Wt. 	NA 
Fall 	 NA 
Remarks:    

 SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm = parts pa million  
Sample Sample ~S  PID Bore Elevation 

Depth (FtJ Type & Rec. SPT CoDES (PPM) Visuai Description Detail (Ft. MSL) 
No. Ft.,% . s/b 

FILL, (silt, brick ceramic, wood, plaster, sand), 
1 roots; black; tnoist. 

2 $-1 70% NA FI 1.1 

3 

4 4.0 Collected SB-3 at 3 to 4 1 . 

5 Wet. 	 5.0' ---_— — —v----®—__— 

6 S-1 60% NA SP 0.4 
SAND, medium grained, trace silt; light brown; wet. 

7 

8 8.0 8.0' 
End of Boring at 8'. 

9 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-3 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 
COORDINATES: 
ELEVATION: 

_ 	 City of Gary J-Pit Phase II Investigaa.tion 
24989-0-0-00100 	 BORINGNAME: 	 SB-4 

EAST: 	87 24 573 	NORTH: 	 41 34 783 
SURFACE: 
	

DIAMETER (inche;) 

Ri : 	Geo 	be 5400 

Date Progress Weather 
Depthto 

Water Split Casing Augers Core 
Spoon Barrel (Ft.) (Ft.) 

Size (ID) I NA I 	NA I 	NA 11/04/02 8.0 Overcast, 40's 7 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fai1 NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
 S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM DI586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts per million 
Sample Sample U~S  PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT CoDES  (ppm) Visuai Description Detail (Ft. MSL) 
No. (Ft.,%) os/b 

FII.L, (silt, brick, 6re, metal, wood), roots. 
1 0.0 

Increase of sand with depth. 
2 S-1 40% NA FI 

3 Collected SB-4 at 3 1 . 
0.1 

4 4.0 

5 5.0' 

6 S-2 55% NA SP 0.1 SAND, medium grained; light brown; wet. 

7 

8 8.0 8.0' 

End of Boring at 8 1 . 
9 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-4 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase- 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2863797.15 	NORTH: 
ELEVATION: 	SURFACE: 	606.60 	DIAMETE& (incho;) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depthto 
Water Split Casing Angers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/21/02 4.0 Overcast, 40's 3.5 
Length 4.0" 
Type NA 
Hanmter Wt. NA 
Fall NA 
Remarks: 

. 	SAMPLE TYPE DEFINITIONS  
. 	S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 

T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts per million 
Sample Sampte PID Bore Elevafion 

Depth (Ft.) Type & Rec. SPT 
uscs 

CODE9 (Ppm) Visual Description Detail (Ft MSL) 
No. t,% s/b 

1 SAND, medium grdined, trace silt; light brown; 605.60 
moist. 

2 S-1 75% NA SP 0.1 604.60 
Collected SB-5 at 2.5 to 3.5'. 

3 603.60 
Wet. 

4 4.0 1 4.0' 602.60 
End of Boring at 4'. 

5 601.60 

6 600.60 

7 599.60 

8 598.60 

9 597.60 

10 596.60 

DRILLING CO.: 	 Envirodynatnics 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-5 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2863029.21 	NORTH: 
ELEVATION: 	SURFACE: 	607.50 	DIAMETER: (inches) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/02/02 8.0 Overcast, 49s 7.0 
Length 4.0" 
Type NA 
D:ammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source  

N =No S 	le per million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

(ppm) Visual Description Detail 
i
(Ft. MSL) 

No.  
coDt:S 

/bg 

1 FI 0.0 FILL, (sand, silt, giass, tire fragments, black fines 606.50 

2 S-1 80% NA 605.50 
2.5' 

3 604.50 
SP 0.1 

4 4.0 Collect Sample SB-6 at 3.5 to 4 1. 603.50 

5 SAND, fine to medium graitted, trace silt, some dtail 602.50 
staining; light brown; dry. 

6 S-2 80% NA SP 0.0 . 601.50 

7 Wet. 600.50 

8 8.0 8.0' 599.50 
End of Boring at 8'. 

9 598.50 

] 0 ~ 597.50 

DRILLING CO.: 	 Envlrodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-6 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inche;) 

Ri : 	222probe 5400 
Date Progress Weather 

Depthto 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/04/02 8.0 Overcast, 40's 6.5 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetrntion Test (ASTM D1586) 
T= Shelby Tnbe W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotzry 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 	 . 

N= No Saniple ppm= parts per million 
Sample Samplel PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

CODES (Ppm) Visoal Description Detail (Ft. MSL 
No. Ft.,% s/b 

ML 0.0 TOPSOIL, sand, leaves. 	 4,0 ~~ 

----  — — ------ — — 	--- 1  ~--- 

Collected SB-7-1 at 0-1.5 1 . 
2 S-1 70% NA SP 0.0 

SAND, medium grained, trace silt; loose; yellow; 
3 wet. 

4 4.0 

5 Collected SB-7-2 at5.0 to6.5' 

6 S-2 75% NA SP 0.1 
Wet. 

7 

8 8.0 8.0' 

End of Boring at 8'. 
9 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 RobMorris 	 BORINGNO.: 	SB-7 	SHEETIOF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 
COORDINATES: EAST: 

	
NORTH: 
	

41 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inches) 

Ri : 	Geo robe 5400 

Date Progress Weather 
Depthto 

Water Split Casing Augers Core 
Spoon Barrel (Ft.) (Ft.) 

Size (ID) I NA  I 	NA  L  NA 11/04/02 8.0 Overcast,.40's 7.5 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE  DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level  
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pu million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT ~oD~ (ppm) Visual Description Detail (Ft MSL) 
No. t.,%) 

PS/bg  
I-  

ML 0.3 — L, sand, leaves. 	2.0" TOPSOI 	 __—_—  — — _ 

SAND, medium grained, trace silt, loose, light 
2 S-1 65% NA SP 0.3 brown, dry. 

3 

4 4.0 

5 

6 S-2 70% NA SP 0.8 

Collected SB-8 at 6.5 to 7.5'. 
7 

Wet. 
8 8.0  8.0 ' 

End of Boring at 8'.  
9 

10 

DRH.L.ING CO.: 	 Envirodynamios 	 BAKER REP.: 	 Rick Spitaler  
DRILLER 	 Rob Motris 	 BORING NO.: 	SB-8 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigafion  
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME:  	 SB-9  
COORDINATES: EAST: 	2862744.80 	NORTH: 	 2309283.20  
ELEVATION: 	SURFACE: 	602.70 	DIAMETER: (inche;) 

Ri : 	222a±e 5400 
Date Progress Weather 

Depth to 
Water - Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/04/02 20.0 Overcast 40's 16.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE . 	DEFINITIONS 
.S = Split Spoon A= Auger . 	SPT = Standazd Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Care MSL = Mean Sea Level 
D=Dmison 	P=Piston BG/PS=Background/PointSource 

 N=NoSam le p m= pmu pff million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

CODES (PPm) Visual Description Detail (Ft MSL) 
- No. t.,% s/bg 

. _S_M_ _0 .1  TOPSOIL, sand, little organics; grey. 	0.5' 
1 SAND, medium grained; trace silt; loose; tight 601.70 

brown; dry.. 
2 S-1 60% NA SP 0.2 Collected SB-9 at I to2'. 600.70 

3 599.70 

4 4.0 598.70 

5 2.1 597.70 

6 S-2 60% NA SP 596.70 

7 595.70 
0.4 

8 8.0 594.70 

9 S-3 75% NA SP 0.6 593.70 

10 592.70 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Mortis 	 BORING NO.: 	SB-9 	SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-9 

SAMPLE TYPE DEFINITIONS 
. 	S= Split Spoon A= Auger SPT = Standazd Penetrafion Test (ASTM D1586) 

T= Shelby Tube W= Wash PID = Photo Ioniza.tion Detector Measurement 
 R= Air Rotary 	C= Core MSL = Mean Sea Level  

D= Denison P= Piston N= No Sam le ps/hg = point sourevbackground 

Depth (Ft.) 
Sampie 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
USCS 

CODES 

PID 

(Ppm) 
s/b 

Visual Descripdon 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt; dense; light 591.70 
brown; dry. 

1212.0 590.70 

13 589.70 

14 S4 65% NA SP 0.0 . 588.70 
Collect Sample SB-9 at 14 to 15'. 

15 587.70 

1616.0 WeL 586.70 

17 585.70 

18 S-5 70% NA SP 0.0 584.70 

19 583.70 

20 20.0 20.0' 582.70 
End of Boring at 20 1 . 

21 581.70 

22 580.70 

23 579.70 

24 578.70 

25 577.70 

26 576.70 

27 575.70 

28 574.70 

29 573.70 

30 1  572.70 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-9 	SFIEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECTNO.: 	- 24989-0-0-00100 	 BORIIIGNAME: 	 SB-10 
COORDINATES: EAST: 	2862471.31 	NORTH: 	 2308756.20 
ELEVATION: 	SURFACE: 	609.10 	 DIAMETER: (incho) 

e 54UU 

Split Casing Angers 	Core 	Date 	Progress 	 Weather 
lepth to 
Water 

Wt. 

S= Split Spoon A= Auger 
T= Shelby Tube W= Wash 
R= Air Rotary C= Core 
D = Denison 	P = Piston 

N = No Samnle 
.I 	 Sam Sam le 	le 	

uscs P~ 

	

P 	P 
Depth (Ft.) Type & Rec. 	SPT CODES (PPm  

	

No. 	(FtP/o) 	 Ds/bi 

SPT = Standard Penetration Te3t (ASTM D1586) 
PID = Photo Ionization Detec[or Measurement 
MSL = Mean Sea Level 
BG/PS = Background/Point Source 
ppm = paTts per million 

Bo 
Visual Description 	 D 

rOPSOIL, sand, leaves, roots. 	 0.5' 

etail I(Ft. 

1 

2 	 S-1 	65% 	NA 	SP 	0.1 

3 

4 	4.0 

5 

6 	S-2 	70% 	NA 	SP 	0.2 

7 

8 	8.0 

9 	 S-3 1  70% 1  NA I  SP 	0.1 

>AND, medium grained, trrace silt, loose, light 
>rown, dry. 

608.10 

607.10 

606.30 

605.10 

604.10 

603.10 

602.10 

601.10 

600.10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Gregg Kolibowski 	 BORING NO.: 	SB-10 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-10 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetra[ion Test (ASTM D1586)  
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point sourcelbackground 

Depth (FtJ 
Sample 
Type & 

No. 

Sample 
Rec. 

(Ft.,%) 
SPT 

uscs 
CoDES 

PID 

(ppm) 
s/b 

Visual Description 
Bore 
Detail 

Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt, loose, light 598.10 
brown, dry. 

1212.0 597.10 

13 596.10 

14 S-4 70% NA SP 0.1 595.10 

15 594.10 

1616.0 593.10 

17  592.10 

18 S-5 75% NA SP 0.1 591.10 

19 590.10 

2020.0 589.10 

21 588.10 

22 S-6 75% NA SP 0.2 587.10 

23 Sample SB-10 at 23'. 586.10 

24 24.0 Wet. 585.10 

25  584.10 
25.5' 

0.1 

 ________®__ 26 S-7 80% NA SP 19W5,77777Dined. 	 1.0" 583.10 

27  582.10 

28 28.0 28.0' 581.10 
End of Boring at 28'. 

29  580.10 

30 579.10 

DRILLING CO.: 	 Envirodynaniics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Gregg Kolibowski 	 BORING NO.: 	SB-10 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

Phase II 
PROJECT NO.: 	249 

	
BORING NAME: 

COORDINATES: EAST: 
	

NORTH: 
ELEVATION: 	SURFACE: 

	
DIAMETER: (inchs) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Slze (ID) NA NA NA 11/05/02 24.0 Rain, 40's 20.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 	 .  

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger 	~ SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le m= arts ermillion 
Sample Sample PID Bore Elevation 

Depth (Ft:) Type & Rec: SPT 
Uscs 

CoD~ (ppm) Visual Description Detail (Ft MSL) 
No. Ft.,% s/b 

TOPSOIL. 	 0.5' --- — — ----- — —__— — — 
1 

2 S-1 75% NA SP 0.1 SAND, medium grained, trace silt; loose; light 
brown; dry. 

3 

4 4.0 

5 

6 S-2 78% NA SP 0.2 

7 

8 8.0 

9 S-3 70% NA SP 0.2 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala  
DRILLER: 	 Rob Morris 	 BORINGNO.: 	SB-11 	SFIEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 
	

25290-000-0000 	 BORINGNO.: 	 SB-11 	- 

 SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger . 	SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source/back 	und 

Depth (Ft.) 
 Sample 

Type & 
No. 

Sample 
Rec. 

(Ft.,°/n) 
SPT 

uscs 
CODES 

PID 

(ppm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium graine.d, trace silt; loose; light 
brown; dry. 

12 12.0 

13 

14 S-4 65% NA SP 0.2 

15 

1616.0 

17 

18 S-5 70% NA SP 0.2 

19 Collected SB-10-01 at 19'. 

20 20.0 Wet. 

21 

22 S-6 85% NA SP 0.2 

23 

24 24.0 24.0' 
End of Boring at 24'. 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Motris 	 BORING NO.: 	SB-11 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 of 
PROJECT NO.: 
	

24989-0-0-00100 	 BORINGNAME: -- 

COORDINATES: EAST: 	87 25 259 	NORTH: 
ELEVATION: 	SURFACE: 	 DIAMETER (inche;) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers ~ 	Core 

Spoon Barrel (Ft.) (Ft.) 
NA Size (ID)- 

 

I1/05/02 4.0 Rain, 40's 2.0 
Length 4.0" 
Type NA 

"NA 

Hammer Wt. NA ~  - 
FaB 	 NA 
Remarks: -  

SAMPLE TYPE DEFINiTIONS   
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea I.evel  
D= Denison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le ppm= arts pffmillion 
Sample Sample PID ~ Bore Elevation 

Depth (Ft.) ~ Type & Rec. SPT 
uscs 

CODES  (ppm) Visual Description Detail (Ft. MSL) 
No. (Ft.,%) ps/b 

SAND, medium grained, roots, little Hnes; loose; 
I dark brown; moist. 

2 S-1 70% NA SP 0.2 Wet. 

3 

4 4.0 Collect SB-12-01/MS/MSD at 4 1 . 	 4.0' 
End of Boring at 4'. 

5 

6 

7 

8 

9 

10 

DRILLING CO.: 	 Envirodynaznics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Greg Koiibowski 	 BORING NO.: 	SB-12 	SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 
	

24989-0-0-00100 	 BORING NAME: 	 SB-13 
COORDINATES: EAST: 	 NA 	 NORTH: 	 NA  
ELEVATION: 

	
SIIRFACE: 	 DIAMETER (inche;) 

Ri : 	922Zrobe 5400 
Date Progress Weather 

Depthto 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) .) 
Size (ID) NA NA NA 11/08/02 24.0 Cleaz, 50's 20.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standazd Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionizafion Detector Measurement 

- R = Air Rotary 	C= Core MSL = Mean Sea Level 
D=Denison 	P=Piston BG/PS=Backgtound/PointSource 

N= No Sample ppin = parts pa million 
Sample Saniple PID Bore Elevafion 

Depth (Ft.) Type & Rec. SPT 
USCS 

coDts (ppm) Visual Description Detail (Ft. MSL) 
No. t.,%) s/b 

SAND, medium grained, trace silt, trace 
1 organi j r~ots; loose_dazk br_ ~; ~oi~k_ ~ 	1.0' 

2 S-1 90% NA SP 0.0 SAND, mediium grained; loosc; light brown; dry. 

3 

4 4.0 

5 

6 S-2 90% NA SP 0.0 

7 

8 8.0 

9 - S-3 70% NA SP 0.0 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala  
DRILLER 	 Rob Morris 	 BORING NO.: 	SB-13 	SHEET 1 OF 2 



TEST BORING A.ND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-13 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standazd Penetmtion Test (ASTM D1586)  
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 

 R=AirRotary 	C=Core MSL=MeanSeaLevei 
D= Denison P= Piston N= No Sam le ps/bg = point sourcefbackground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
UsCs 

CODES 

PID 

(Ppm) 
s/bg 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, mediium grained; loose; light brown; dry. 

12 12.0 

13 

14 . S4 75% NA SP 0.0 

15 

1616.0 

17 

18 S-5 85% NA SP 0.0 

19 Collected SB-13 at 19'. 

20 20.0. Wet. 

21 

22 S-6 95% NA SP 0.0 

23 Medium to course grained sand; trace grav el 
(rounded). 

24 24.0 24.0' 
End of Boring at 24'. 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-13 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECTNO.: 	24989-0-0-00100 	 BORINGNAME: 	 SB-14 
COORDINATES: EAST: 	 NA 	 NORTH: 	 NA 
ELEVATION: 	SURFACE: 	 DIAMETER: (inchei) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depthto 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/08/02 20.0 Clear, 50's 16.0 
Length 4.0" 
Type NA 
Hammer Wt. - 	NA 
Fall 	 NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 	 ~ 

S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level  
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

CoDES (PPm) Visual Description Detail (Ft MSL) 
No. Ft.,°/u) s/b 

1 FI FH,L, (silt, sand, slag, rock, trace organics); black. 

2 S-1 85% NA 0.0 __— — — — — —__— — —___— 2,0,  

3 SP SAND, medium grained, disturbed fill (trace gravel 
rubba); grey. 

4 4.0 4,0' 

5 SAND, medium grained, disturbed; yellow brown. 

6 S-2 90% NA SP 0.0 

7 

8 8.0 

9 S-3 75% NA SP 0.1 9.0' 

10 SAND, medium grained, trace silt; light brown; 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-14 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Invesfigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-14 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A=. Auger SPT = Standard Penetra8on Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Mezsurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point sourcelbackgground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
t,% 

SPT CoDES 
PID 

(ppm) 
s/b 

- 
Visual Description 

Bore 
Detail 

Elevation 
(At. MSL) 

11 SAND, me,dium grained, trace silt; light brown; 
dry. 

12 12.0 

13 

14 S4 85% NA SP  0.1 

15 Sample SB-14-01 at 15'. 

1616.0 WeL 

17 

18 S-5 90% NA SP 0.0 

19 

20 20.0 20.0' 
End of Boring at 20 1 . 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP : 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-14 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

J-Pit Phase II 
PROJECT NO.: 	 ier_u0uu 

NORTH: 	 41 34 824  
ELEVATION: 	SURFACE: 	DIAMETER: (inches) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/08/02 28.0 Clear, 50's 11.5 
Length 4.0" 
Type NA 
Hammer Wt. 	NA 
Fall 	 NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
 S= Split Spoon A= Auger SPT = Standard Penetra6on Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
 R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm = parts per million 
Sample I Samplel 

P~ Bore Elevaflon 
Depth (Ft.) Type & Rec. SPT 

uSCS
coDES  ~m)   Visual Description Detail (Ft. MSL) 

No. (Ft.,%) ps/b 

1 TOPSOIL, sand, little silt; grey. 

2 S-1 80% NA SP 0.0 ------- — — — —__— — — — 2.0' 

3 SAND, medium grained, trace silt, loose, yellow 
brown, dry. 

4 4.0 

5 

6 S-2 75% NA SP 0.0 

7 

8 8.0 

9 S-3 80% NA SP 0.0 

10 Collect Sam le SB-15 at 10'. 

DRILLING CO.: 	- 	Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 RobMorris 	 BORINGNO.: 	SB-15 	SHEETIOF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary 7-Pit Phase II Invesfigation  
PRO7ECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-15 

SAMPLE TYPE  DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetraflon Test (ASTM DI586) 
T= Shelby Tube W= Wash PID = Photo Ionizaflon Detedor Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source/background 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 

(Ft.,%) 
SPT 

uscs 
CODES 

PID 
(PPm) 
ps/6 

Visual Description 
Bore 

Detail - (Ft. 
Elevation 

MSL) 

11 SAND, medium grained, trra.ce silt, loose, yellow 
brown, moist to wet.  

1212.0 

13 

14 S-4 85% NA SP 0.0 

15 GRAVEL, trace, well rounded; grey. 

16 16.0 

17 

18 S-5 80% NA SP 0.0 - 
19 

20 20.0 

21 

22 S-6 80% NA SP 0.0 

23 

24 24.0 

25 

26 S-7 NA SN 0.0 
26.5' _ 

27 CLAY,mottled,trace gravel, eand; dense; grey to 
brown; moist. 	 ' . 

28 28.0 28.0' 
End of Boring at 28'. 

29 

30 

DRILLING CO : 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Mortis 	 . BORING NO.: 	SB-15 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	 isvicllVli 1NNM1;: 	 N75-tb 

NORTH: 	 . 41 34 761 
ELEVATION: 	SURFACE: 	DIAMETER: (inche;) 

Ri : 	Geo mbe 5400 
Date Progress  Weather 

Depthto 
Water Split Casing Augers Core 

Spooa Barrel (Ft.) , (Ft.) 
Size (ID) NA NA - NA 11/08/02 8.0 Partly Cloud , 50's 7.2 
Length 4.0" 
Type NA 
Hammer Wt. NA - 
FaB NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetra6on Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 

 R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le plxn = parts per million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. . SPT 
uscs 

CODES ~pm) Visual Deacription Detail (Ft. MSL) 
No. (Ft.,% s/bg 

1 
.  SAND, medium grained, trace silt; light bmwn; dry. 

2 S-1 80% NA SP 0.0 

3 

4 4.0 

5 Moist. 

6 S-2 80% NA SP 0.0 Collect SB-16-01 at 6 1 . 

7  7.2' 
Wet. 

8 8.0 8.0' 

End of Boring at 8'. 
9 

10 

DRILLING CO.: 	 Envirodynanues 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 GregKolibowski 	 BORINGNO.: 	SB-16 	SHEETIOF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PRO7ECT NO.: 	249  
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inchs) 

Ri : 	Geo obe 5400 
Date Progress Weather 

Depth to 
Water Sptit Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/08/02 20.0 Patfl Clou 	, 50's 16.0 
Length 4.0" 
Type NA 
Hammer Wt. NA - 
Fall NA 
Remarks: 

SANII'LE TYFE DEFINITIONS 
 S= Split Spoon A= Augcr SPT = Standard Penetration Test (ASTM D1586) 

T= Sheiby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D=Denison 	P=Piston BG/PS=Bacicground/PointSource 

N= No Sam le ppm= puts pa nullion 

Depth (Fk) . 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft. %) 

SPT 
Uscs 

CODES  

PID 
(ppm) Visual Description 

Bore 
Detail 

Elevation 
(Ft. MSL) 

I SAND, medium grained, little silt, trace gravel, 
disturbed. 

2 S-1 60% NA SP 1.0 2,0' 

3 SAND, medium grained, trace silt; light brown. 

4 4.0 

5 Medium to course grained sand. 

6 S-2 75% NA SP 0.0 Banding (thin organic silt layer). 

7 

8 8.0 
Grades to SAND, medium grained; dense; light 

9 S-3 55% NA SP 0.0 brown; dry. 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER 	 Rob Morris 	 BORING NO.: 	SB-17 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-17 

SAMPLE TYPE DEFIlVITIONS  
S= Split Spoon A= Auger SPT = Standard Penetratlon Test (ASTM DI586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL =Mean Sea Level 

D= Denison P= Piston N= No Sam le ps±a = point sourcefbadkgrr nmd 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
t.,%) 

SPT 
USCS 

CODBS 

PID 

(Ppm) 
s!b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium grained; dense; light brown; dry. 

1212.0 

13 

14 S-4 80% NA SP 0.0 Collect SB-17-01 at 14'. 

15 

1616.0 Wet. 

17 

18 S-5 80% NA SP 0.0 

19 

20 20.0 20.0' 
End of Boring at 20'. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-17 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

7-Pit Phase II 
PROJECT NO.: 	249 

	
BORING NAME: 
	

SB-18 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER (inch(s) 

Ri : 	Geo obe 5400 
Date Progress Weather 

Depthto 
Water Split Casing Angers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA 11/08/02 20.0 Partl Cloud ; 50's 19.0 
Length 4.0" 
Type , NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS 
S= Split Spam A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le 	< ppm= parts pa million 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
 uSCS 
CODES (Ppm) Visual Description Detail (Ft. MSL) 

No. t.,% 
TOPSOII., wood. 

1 1.0' 

2 S-1 55% NA SP 0.0 SAND, 8ne grained, trace silt; yellow brown. 

3 Collect SB-18-01 at 3 to5'. 

4 4.0 

5 

6 S-2 75% NA SP 0.0 

7 

8 8.0 

9 S-3 80% NA SP 0.0 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKF,R REP.: 	 Rick Spitala  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-18 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase D Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-18 

 SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le s/bg = point source/background 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
USCS 

CODEB 

PID 

(Ppm) 
s/b 

Visual Descripfion 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, fine to medium grained, trace silt; dense; 
light brown. 

1212.0 

13 

14 S-4 75% NA SP 0.0 . 

15 

1616.0 

17 

18 S-5 70% NA SP 0.0 

19 W eL 

20 20.0 20.0' 
End of Boring at 20 1 . 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 'Envirodynanucs 	 BAKER REP.: 	 Rick Spitaler  
DRILLEIL•  	Rob Morris 	 BORING NO.: 	SB-18 	SIIEET 2 OF 2 



TEST BORING AND WELL CONSTBUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 	24989-0-0-0O1 OO 	 BORING NAME: 	 SB-19 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inche3) 

Ri : 	G 	robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

5poon Barrel (Ft) (Ft.) 
Size (ID) NA NA NA 11/08/02 20.0 Partly Cloud , 50's 19.8 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINTTIONS 
S= Split Spoon A= Auger SPT = Standard Penetmtion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL = Mean Sea Level 
D= Denison 	P= Piston . 	BG/PS = Background/Point Sauce 

N 	No Sample ppm= parts permillion 
Sample Sample PID Bore Elevation 

 Depth (Ft.) Type & Rec. SPT 
uSCS 

CODES (Ppm) Visual Description Detail (Ft. MSL) 
No. Ft.,% 

TOPSOIL, sand, organic silt, roots. 
1 1.0' 

2 S-1 60% NA SP 0.1 SAND, medium grained, trace silt; loose; brown; 
dry. 

3 

4 4.0 

5 

6 -  S-2 75% NA SP 0.1 

7 

8 8.0 

9 S-3 80% NA SP 0.1 

10 

DRILLING CO : 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-19 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-19 

SAMPLE TYPE -  DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/b = oint sourceiback round 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Ree. 

(Ft.,% 
SPT 

vscs 
CODES 

PID 

(PPm) 
psfbg.  

Visual Description 
Bore 
Detail 

Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt; loose; brown; 
dry- 

12 12.0 

13 

14 S-4 80% NA SP 0.1 

15 

1616.0 

17 

18 S-5 80% NA SP 0 Collect SB-19-01 at 19'. 

19 

19.8' 
20 20.0 Wet. 

----- -------- 

® 20.0' 
. End of Boring at 20'. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynatnics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Mortis 	 BORING NO.: 	SB-19 	SFEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

City of Gary J-Pit Phase II Investigation 
PROJECT NO.: 
	

24989-0-0-00100 	 BORING NAME: 	 SB-20 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 
	

SURFACE: 
	

DIAMETER: (inche;) 

Ri : 	 e 5400 
Date Progress Weather 

Depthto 
Water Split Casing Augers Core 

Spoon Barrel (Ft) (Ft.) 
Size (ID) NA NA NA 11/08/02 20.0 Partl 	Cloud , 60's 16.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINI'1'IONS 
S= Split Spmn A= Auger SPT = Standard Penetratiion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detedor Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le ppm= parts permillion 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

(Ppm) Visual Description Detail (Ft. MSL) 
No. Ft.,% 

CoDEs 
s/b 

TOPSOIL, silt, sand, gravel, concrete. 
1 ___—_____—o__—__— 1.0' 

2 S-1 70% NA SP 0.0 SAND, fine to medium grained, trace silt; light 
brown; dry. 

3 

4 4.0 

5 

6 S-2 80% NA SP 0.0 

7 

8 8.0 

9 S-3 80% NA SP 0.0 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKF.R REP.: 	 Rick Spitaler 
DRIIS,ER: 	 Rob Mortis 	 BORING NO.: 	SB-20 	SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECTNO.: 	 25290-000-0000 	 BORINGNO.:  	SB-20 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= W ash PID = Photo Ioniz.ation Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Leve1 

D= Denison P= Piston N= No Sam le   = point source/background 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
uscs 

CODES 

PID 

(Ppm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

' 	11 SAND, fine to medium grained, trace silt; light 
brown; dry. 

1212.0 

13 

14 S4 80% NA SP 0.0 Banding (organic silt). 

15 Collect SB-20-01 at 15'. 

16 16.0 Wet. 

17 

18 S-5 95% NA SP 0.0 

19 

20 20.0 20.0' 
End of Boring at 20 1 . 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-20 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249 
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 	DIAMETER: (inchea) 

eP 400~,~ 	I 	~ 	I 	 I Depth tol 
S lit Casin Au ers 	Core 	Date 	Pro ess 	 ~ Weather 	Water 

Wt. 

SAMPLE TYPE DEFllVITIONS 
S= Split Spcon A= Auger SPT = Standard Pmetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts per million 
Sample Sample PID Bore Elevation 

Depth (Ft) ~ Type & Rec. SPT 
uscs 

CODES (phjn) Visual Descripfion Detail (Ft. MSL) 
No. Ft,%) s/b 

FILL, (gravel, black 8nes, glass, wood, rubba). 
1 FI 1.0' 

2 S-1 70% NA 2.7 FILL, (sand), staining. 

3 Collect SB-21-01 at 2 to4'. 
SP 

4 4.0 Black organics, sand. 

5 
Grades to SAND, medium geained, trace silt; grey; 

6 	 S-2 	75% 	NA 	SP 	0.9 

7 

8 	8.0 

9 	 S-3 	70% 	NA 	SP 	0.3 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala 
DRILLER: 	 Rob Moms 	 BORING NO.: 	SB-21 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Invesfigafion 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-21 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionizaflon Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le psfbg = point sourcelbackgmund 
Sample Sample 

P~ 
Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uSCS 

CODES (Ppm) Visual Description Detail (Ft. MSL) 
No. Ft.,% s/b 

11 

12 12.0 12.0' 
End of Boring at 12 1 . 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Motris 	 BORING NO.: 	SB-21 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249  
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inche;) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA i l/O8/02 12.0 Partl Cloudytift 11.2 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le ppm= pazu pffmillion 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
t.,"/o 

SPT 
USCS 

COnss 

PID 

~~) 
s/bg 

Visual Description 
Bore 
Detail 

Elevation 
(Ft MSL) 

SM 0.0 TOPSOII., sand, some silt organics. 	4,011  --_--------~~__~~ 

1 
SAND, medium grained, trace silt; loose; yellow 

2 S-1 75% NA SP 0.0 brown; dry. 

3 

4 4.0 

5 

6 S-2 75% NA SP 0.1 

7 

8 8.0 

9 S-3 80% NA SP 0.2 Collect SB-22-01 at 9 to 11'. 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-22 	SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECTNO.: 	 25290-000-0000 	 BORINGNO.: 	 SB-22 

SAMPLE TYPE DEF'INITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shetby Tube W= Wash PID = Photo Ionization Detector Measurement  
R=AirRotary 	C=Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le psPog = point source/background 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT 
uscs 

(PPM) Visual Description Detail (Ft. MSL) 
No. t. %) 

CoDHS 
pslbR  

11 
— —®— —_—®— — —®®-- 

11.2' 
Wet 

12 12.0 12.0' 
End of Boring at 12'. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-22 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

ty of Gary J-Pit Phase II 
BORING NAME: 
NORTH: 
DIAMETER (inche;) 

 

 

Date I 	Progress 	I 	Weather 
lepth to I 
Water 

Wt.  

S= Split Spoon A= Auger 
T= Sheiby Tube W= Wash 
R= Air Rotary 	C= Core 
D = Denison 	P = Piston 

 N=NoSam le 
Saniple Sample PID 

Depth (Ft.) Type & Rec. SPT 
uscs 

(ppm)  
No. t.,% 

CODES 
sib 

1 

2 S-1 75% NA SP 0.0 

3 

4 4.0 

5 

6 S-2 70% NA SP 0.1 

7 

8 8.0 

9 S-3 75% NA SP 0.2. 

SPT = Standard Penetration Test (ASTM D1586) 
PID = Photo Ionization Detector Measurement 
MSL = Meait Sea Level 
BG/PS = Background/Point Source 
ppm = parts per niillion 

Bore 
Visual Deseription 	 Detail 

PSOIL, organic silt, roots. . 	 p.5' 

VD, fine to medium grained, trace silt; loose; 
t brown; dry. 	 _ 

I Collect SB-23-01 at 9.5 to 11.5 1 . 

DRILLING CO.: 	 Envhndynaznics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-23 	SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Pha.se II Investigation 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-23 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM DI586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measorement 
R= Air Rotary 	C= Core  MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point sourcelbwkgromd 
Sample Sample PID Bore Elevafion 

Depth (Ft.) Type & Rec. SPT 
oscs 

CODES (PPM) Visual Description Detail (Ft. MSL) 
 No. Ft.,%) s/b 

11 SAND, 6ne to medium grained, trace silt; loose; 
light bmwn; moist to wet. 

1212.0 

13 

14 S4 95% NA SP 0.1 

15 

16 16.0 16.0' 
End of Boring at 16 1 . 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-23 	SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 

	
SB-24 / MW-I 

COORDBVATES: EAST: 	2861754.49 	NORTH: 
	

2808804.16 

ELEVATION: 	SURFACE: 	605.00 	DIAMETER: (inchez) 

Ri : 	22 robe 5400 
Date Progress 	~ Weather 

Depth to 
Water Split Casing Augers Core 

oon Barrel (Fk) (Ft.) 
Size (ID) NA NA NA 11/13/02 28.0 Clear, 60's 22.0 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SANIl'LE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detedor Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= arts pff million 
Sample Sample PID Bore Elevation 

Depth (Fk) Type & Rec. SPT 
uscs 

CoDVS  (ppm)  Visual Description Detail (Ft. MSL) 
No. Ft.,"/o s/b 

TOPSOIL, roots, sand. 	 0.5' 
1 SAND,mediumgrained,trnce silt; loose; light 604.00 

brown; dty. 
2 S-1 55% NA SP 0.1 603.00 

Collect SB-24 at 0 to 2.5'. 
3 602.00 

4 4.0 601.00 

5 600.00 

6 S-2 85% NA SP 0.0 599.00 

7 598.00 

8 8.0 ' 597.00 

9 S-3 90% NA SP 0.0 596.00 

10 595.00 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Keith Kreiser / Ed Deluca 	 BORING NO.: 	SB-24 / MW-1 SHEET 1 OF 2 



SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ioniza$on Detedor Measurement 
R=AirRotary 	C=Core MSL =Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point source/bwkground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
usC3 

CODES 

PID 

(Ppm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt; dense; light 594.00 
brown; dry. 

12 12.0 593.00 

13 592.00 

14 S4 90% NA SP 0.0 591.00 

15 590.00 

1616.0 . 589.00 

17 588.00 

18 S-5 85% NA SP 0.1 587.00 

19 586.00. 

20 20.0 585.00 

21 584.00 

22 S-6 80% NA SP 0.0 Moist to wet. 583.00 

23 582.00 

2424.0 581.00 
Grades to SAND, medium to course grained, little 

25 gravel; light brown; wet. 580.00 

26 S-7 90% NA SP 0.0 . 579.00 

27 578.00 

28 28.0 28.0' 577.00 
End of Boring at 28 1 . 

29 576.00 

30 575.00 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Keith Kreiser / Ed Deluca 	 BORING NO.: 	SB-24 / MW-1  SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
PROJECT NO.: 	249  
COORDINATES: EAST: 

	
NORTH: 

ELEVATION: 	SURFACE: 
	

DIAMETER: (inche3) 

Ri : 	Geo robe 5400 	 - 
Date Progress Weather 

Depth to 
Water Split Casiug Augers Core 

Spoou Barrel (Ft.) (Ft ) 
Size (ID) NA I 	NA NA 11/13/02 22.0 Clear, 50's 22.0 

4.0" Length 
Type NA 
Hammer Wt. NA 
FaB NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetratiion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P— Piston BG/PS = Background/Point Source 

N=NoSam le p m= patu Permillion 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,% 

SPT 
uscs 

coDFS  
PID 

(ppm) 
s/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

. TOPSOIL. 	 0.5' _ 	—_— — —__— — — 	— —_— — — 
1 

SAND, fine to medium grained, trace silt; loose; 
2 S-1 65% NA SP 0.0 light brown; dry. 

3 

4 4.0 

5 

6 S-2 80°/" NA SP 0.1 

7 

8 8.0 

9 S-3 70% NA SP 0.0 

10 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitala  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-25 	SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
	

City of Gary J-Pit Phase II Investigafion  
PROJECT NO.: 
	

25290-000-0000 	 BORING NO.: 	 SB-25 

SAMPLE TYPE DEFINI'PIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detedor Measurement 
R=AirRotary 	C=Core MSL =Mean Sea Level 

D= Denison P= Piston N= No Sam le s/bg = point sourcelbwkgground 

Depth (Ft.) 
' 

Sample 
Type & 

No. 

Sample 
Rec. 

(Ft.,%) 
SPT 

USCS 
CoDES 

PID 

(Ppm) 
ps/b 

Visual Description 
Bore 
Detail 

Elevation 
(Ft. MSL) 

11 SAND, fine to medium grained, trace silt; dense; 
light brown; dry. 

1212.0 

13 

14 S-4 85% NA SP 0.1 

15 

16 16.0 

17 

18 S-5 70% NA SP 0 

19 

2020.0 Collect SB-25-01 at 20 1
. 

21 

22 22.0 MoisL 	 22.0' 
End of Boring at 22 1 . 

23 Refusal due to dense sand. 

24 

25 

26 

27 

28 

29 

30 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORIPIG NO.: 	SB-25 	SIIEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase .  
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2862126.33 	NORTH: 
ELEVATION: 	SURFACE: 	602.50 	DIAMETER (incho;) 

Ri :- 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augera Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA 11/14/02 20.0 Overcast, 40's 13.5 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrnfion Test (ASTM DI586) 
T= Shelby Tube W= Wash PID = Photo Ionizafion Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm= parts pa niillion 
Sample Sample PID Bore Elevation 

Depth (Ft.) Type & Rec. SPT uscs 
(ppm) Visual Description Detail (Ft. MSL 

No. Ft.,% 
coDEs 

s/b 
TOPSOIL, silt, sand, roots, organics. 	0.5' 

1 ------------- ~--- 601.50 
SAND, medium gmined; loose; light brown; dry. 

2 S-1 80% NA SP 0.0 600.50 

3 599.50 

4 4.0 598.50 

5 597.50 

6 S-2 75% NA SP 0.0 596.50 

7 595.50 

8 8.0 594.50 

9 S-3 80% NA 

TO 

593.50 

10 592.50 

DRILLING CO.: 	 Paratnount 	 BAKER REP.: 	 Rick Spitaler  
DRII.LER: 	 Keith Kreisha 	 BORING NO.: 	SB-26 / MW-4  SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-26 / MW4 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionimtion Detector Measurement 
R=AirRotary 	C=Core MSL = Mean Sea Level 

D= Denison P= Piston N= No Sam le ps/bg = point sourcelbackground 

Depth (FtJ 
Sample 
Type.& 

No. 

Sample 
Rec. 
t.,% 

SPT 
uscs 

CODES 

PID 

(Ppm) 
a/b 

Visual Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt; dense; dry. 591.50 

1212.0 Collect SB-26-01 at 12'. 590.50 

13 589.50 
Wet. 

14 S-4 80% NA SP 0.0 588.50 

15 587.50 

16 16.0 586.50 

17 585.50 

18 S-5 80% NA SP 0.0 584.50 

19 583.50 
19.5' 

End of Boring at 19.5'. 20 582.50 

21 581.50 

22 580.50 

23 579.50 

24 578.50 

25 577.50 

26 576.50 

27 575.50 

28 574.50 

29 573.50 

30 572.50 

DRILLING CO.: 
	

Paramount 
	

BAKER REP.: 	 Rick Spitaler  
DRILLER: 
	

Keith Kreisher 
	

BORING NO.: 	SB-26 / MW4  SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2859936.76 	NORTH:  
ELEVATION: 	SURFACE: 	610.10 	DIAMETER: (inchcs) 

Ri : 	G 	obe. 5400 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) NA NA NA I 1/19/02 24.0 Clear;  30's 17.5 
Length 4.0" 

NA Type 
Hammer Wt.  NA 
Fall 	 NA 
Remarks: 

SAMPLE TYPE DEFINITIONS  
S= Split. Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Darison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le ppm= parts pamillion 

Depth (Ft) 
Sample 
Type & 

No. 

Sample 
Rec. 
t.,"/u 

SPT 
uscs 

CODES 

PID 

(PPM) Visual Description 
- 

Bore 
Detail 

Elevation 
(Ft. MSL) 

TOPSOIL, roots, little gravel. 	 0.5' 
1 609.10 

SAND, fine to medium grained, trace silt; dense; 
2 S-1 75% NA SP 0.1 light brown; moist. 608.10 

3 607.10 

4 4.0 606.10 

5 605.10 

6 S-2 80% NA SP 0.0 Dry. 604.10 

7 603.10 

8 8.0 602.10 

9 S-3 80% 1  NA 1  SP 1  0.0 1 601.10 

10 600.10 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Ed Delueca 	 BORING NO.: 	SB-27 / MW-10 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation -  
PROJECT NO.: 	 25290-000-0000 	 BORINGNO.: 	 SB-27 / MW-10 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetrafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 

 D=Denison P= Piston N=No Sam le pgibg = point source/backgromd 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft,%) 

SPT 
USCS 

CODES 

PID 

(PPM) 
s/b 

Visnal Description 
Bore 

Detail 
Elevation 
(Ft. MSL) 

11 SAND, fine to medium grained, trace silt; dense; 599.10 
light brown; dry. 	. 

1212.0 598.10 

13 597.10 
Wet. 

14 S4 80% NA SP  0.0 596.10 

15 595.10 

1616.0 594.10 

17 Collect SB-27-01 at 17'. 593.10 

18 S-5 90% NA SP 0.0 592.10 

19 591.10 

20 20.0 590.10 

21 ____ ____ ______ 21 .0' 589.10 
SAND, medium to wurse grained seam, 

22 S-6 100% NA SW-SP 0.0 tracegravel. 	 21.~ 
~~~~~~~~~~_~~~~~~ 

588.10 

23 587.10 

24 24.0 24.0' 586.10 
End of Boring at 24 1 . 

25 585.10 

26 584.10 

27 583.10 

28 582.10 

29 581.10 

30 580.10 
DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Ed Delucca 	 BORING NO.: 	SB-27 / MW-1(  SIIEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 	 SB-28 / MW-9  
COORDINATES: EAST: 	2862246.52 	NORTH: 	 2306812.91  
ELEVATION: 	SURFACE: 	609.30 	DIAMETER: (inches) 

Ri : 	Geo robe 5400 
Date Progress Weather 

Depth to 
Water 5plit Casing Augers Core 

Spoou Barrel (Ft.) (Ft.) 
Size (ID) NA NA - NA 11/20/02 24.0 Overcast 40's 20.5 
Leugth 4.0" . 
Type NA 
Ifammer Wt. NA 
Fall 	 NA 
Remarks: 	North of garage, in alley.  

. 	 SAMPLE TYPE DEFINITIONS  
S=Split Spoon A= Auger SPT = Standard Penehafion Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R= Air Rotary 	C= Core MSL = Mean Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N=NoSam le ppm= parts permillion 
Sample Sample PID Bore Elevation 

Depth (Ft.) T}pe & Rec. 5PT ~oD~ (ppm) Visual Description Detail .(Ft MSL) 
No. Ft.,% 

TOPSOIL, fill, (gravel, sand, clay). _ _ _ _0.5' 
1 SAND,medium grained, trace gravel. ~\ 608.30 

2 S-1 85% NA FI 0.0 Collect SB-28-01 at 2'. 607.30 

3  _e_____________—_3 .0 ' 606.30 
4 4.0 SAND, medium grained, trace silt; loose; light 605.30 

brown; dry.  
5  604.30 
6 S-2 80% NA SP 0.0 603.30 

7  602.30 
8 8.0 1 601.30 . 
9 S-3 80% NA SP 0.0 600.30 

10 599.30 
DRILLING CO.: 	 Paramount ' 	 BAKER REP.: 	 Rick Spitala  
DRILLER: 	 Keith Kreisher 	 BORING NO.: 	SB-28 / MW-9  SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase II Investigation  
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-28-02 / MW-9 

SAMPLE TYPE DEFINTTIONS  
 S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 

T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 

D= Denison P= Piston N= No Sam le ps/bg = point sourceibwkground 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
t.,°/u) 

SPT 
USCS 

CODES 

PID 
(PPm) 

s/b 
Visual Description 

Bore 
Detail 

Elevation 
(Ft. MSL) 

11 . SAND, medium grained, trace silt; loose; light 598.30 
brown; dty. , 

12 12.0 597:30 

13 596.30 

14 S4 80% NA SP 0.0 595.30 

15 594.30 

1616.0 593.30 

17 592.30 

18 S-5 80% NA SP 0.0 591.30 

19 590.30 

20 20.0 Collect SB-28-02 at 20 1 . 	 - 589.30 
Wet. 

21 588.30 

22 S-6 80% NA SP 0.0 587.30 

23 586.30 

24 24.0 24.0' 585.30 
End of Boring at 24 1 . 

25 584.30 

26 583.30 

27 582.30 

28 581.30 

29 580.30 

30 579.30 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spitaler  
DRILLER 	 Keith Kreisher 	 BORING NO.: 	SB-28 / MW-9  SHEET 2 OF 2 



TEST BORING AND WELL CONSTRIICTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase B Investigation 
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 	 SB-29 / MW-13 
COORDINATES: EAST: 	2861377.85 	NORTH: 	 2306280.56 
ELEVATION: 	SURFACE: 	606.10 	 DIAMETER: (inches) 

Ri : 	Geo robe 5400 

Date Progress 	- Weather 
Depthto 

Water Split Casing Augers Core 
Spoon 1 1 	Barrel (Ft.) (Ft.) 

Size (ID) NA NA NA 11/19/02 16.5 Partly Clou 	, 50's 10.5 
Length 4.0" 
Type NA 
Hammer Wt. NA 
FaB 	 NA 
Remarks: 

SAbH'LE TYPE DEFINITIONS  
S= Split Spoon A= Augcr SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionizadion Detedor Measurement 

 R= Air Rotary 	C= Core MSL = Me.tn Sea Level 
D= Denison 	P= Piston BG/PS = Background/Point Source 

N= No Sam le ppm = parts per million 
. Sample Sample U~S  PID ~ Bore Elevation 

Depth (Ft.) Type & Rec. SPT CoDES  (ppm) Visual Description Detail (Ft. MSL) 
No. Ft.,% s/b 

TOPSOH„ grass, roots; black. 	 0.5' 
1 605.10 

SAND, medium grained, trace silt; loose; light 
2 S-1 75% NA SP 0.0 brown; dry. 604.10 

3 Collect SB-29-01/MS/MSD at 3'. 603.10 

4 4.0 602.10 

5  601.10 

6 S-2 80% NA SP 0.0 600.10 

7  599.10 

8 8.0 Banding. 598.10 

9 S-3 80% NA SP 0.0 597.10 

10 596.10 

DRILLING CO.: 	 Paramount 	 BAKER REP.: 	 Rick Spit.ala 
DRILLER 	 Ed Dducca 	 BORING NO.: 	SB-29 / MW-13 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase 11 Invesfigation 
PROJECT NO.: 	 25290-000-0000 	 BORING NO.: 	 SB-29 / MW-13 

SAMPLE TYPE DEFINTPIONS  
S= Split Spoon A= Auger SPT = Standazd Penetration Test (ASTM D1586) 
T= Shelby Tube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLeve1 

D= Denison P= Piston N= No Sam le ps/bg =point source/bwkground 
Sample Sample 

PID Bore Elevafion 
Depth (Ft.) Type & Rec. SPT 

uscs 
CODBS (PPm) Visuat Descripfion Detail (Ft. MSL) 

No. Ft.,% s/b 

I 1 SAND, medium grained, trace sIlt; dense; light 595.10 
brown; wet. 

12 12.0 594.10 

13 593.10 

14 S4 95% NA SP 0.0 592.10 

15 591.10 

1616.0 590.10 
16.5 16.5' 

End of Boring at 16.5'. 17 589.10 

18 588.10 

19 587.10 

20 586.10 

21 585.10 

22 584.10 

23 583.10 

24 582.10 

25 581.10 

26 580.10 

27 579.10 

28 578.10 

29 577.10 

30 576.10 

DRILLING CO.: 	 Paratnount 	 BAKER REP.: 	 Rick Spitaler 
DRILLER: 	 Ed Dalucca 	 BORING NO.: 	SB-29 / MW-1P SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase .  
PROJECT NO.: 	24989-0-0-00100 	 BORING NAME: 
COORDINATES: EAST: 	2859996.65 	NORTH: 
ELEVATION: 	SURFACE: 	607.50 	DIAMETER: (inchts) 

Ri : 	G 	robe 5400 	 - . 
Date Progress Weather 

Depth to 
Water Split Casing Augers Core 

Spoon Barrel (Ft.) .) 
Size(ID) NA I 	NA I 	NA 11/20/02 23.0 Overcast,40's 16S 
Length 4.0" 
Type NA 
Hammer Wt. NA 
Fall NA 
Remarks: 	North of gazage, in alley. 

SAMPLE TYPE DEFINITIONS 
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shdby Tube W= Wash PID = Photo Ionization Detector Measurement  
R= Air Rotary 	C= Core 	. MSL = Mean Sea Level 
D=Denison 	P=Piston BGdPS=Background/PointSource 

 N= No Sam le ppm = parts per million 
Sample Smplel PID Bore  Elevation 

Depth (Ft) Type & Rec. SPT 
oscs 

CODES (Ppm) Visual Description . Detail (Ft MSL 
No. Ft.,% s/bg 

FII.L, (silt, sand, stone, trace asphalt, concrete). 
1 606.50 

2 S-1 65% NA FI 0.0 605.50 

3 3.0' 604.50 

4 4.0 SAND, medium grained, trace silt; loose; light 603.50 
brown; dry. - 

5 602.50 

6 S-2 85% NA SP 0.0 601.50 

7 600.50 

8 8.0 599.50 

9 S-3 80% NA SP 1  0.0 1  Dense. 598.50 

10 597.50 

DRILLING CO.: 	 Envirodynan»cs 	 BAKER REP.: 	 Rick Spitaler  
DRILLER: 	 Rob Morris 	 BORING NO.: 	SB-30 / MW-15  SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 	 City of Gary J-Pit Phase B Investigation  
PROJECTNO.: 	 25290-000-0000 	 BORINGNO.: 	 SB-30/MW-15 

SAMPLE TYPE DEFINITIONS  
S= Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T= Shelby 15ube W= Wash PID = Photo Ionization Detector Measurement 
R=AirRotary 	C=Core MSL=MeanSeaLevel 

D= Denison P= Piston N= No Sam le ps/bg = point source/backggnround 

Depth (Ft.) 
Sample 
Type & 

No. 

Sample 
Rec. 
Ft.,%) 

SPT 
USCS 

CoDES 

PID 

(PPm) 
s/b 

Visual Description 
Bore 
Detail 

Elevation 
(Ft. MSL) 

11 SAND, medium grained, trace silt; dense; light 596.50 
brown; dry. 

12 12.0 595.50 

13 Trace gravel. 594.50 

14 S4 80% NA SP 0.0 Collect SB-30-01 at 14'. 593.50 

15 592.50 

1616.0 Moist 591.50 

17 Wet. 590.50 

18 S-5 80% NA SP 0.0 589.50 

 19 -  ~ 588.50 

2020.0 587.50 

21 586.50 

22 S-6 80% NA SP 0.0 585.50 

23 23.0 23.0' 584.50 
End of Boring at 23 1 . 

24 583.50 

25 582.50 

26 581.50 

27 580.50 

28 579.50 

29 578.50 

301 577.50 

DRILLING CO.: 	 Envirodynamics 	 BAKER REP.: 	 Rick SDitaler  
DRILLER: 	 Rob Moms 	 BORING NO.: 	SB-30 / MW-1!  SIIEET 2 OF 2 
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1- Grouvd elevation at well 

2- Top ofcasing elevation  
a)venthole? ;g;~  

3- WallheadproCectioncovertype  fq,Lt01~  
a) dmin tube7  

b) concrete pad dimensions  

4- Well Casing 

a) Diameter(in)  
b) Material  e 

5- Type/slot slze of screen 

a) nPe  

b) Screen Size  q Ikl  
c) Screen Diameter (in)  

d)Materfal  

6- Type screen filter  

a) Quantity  

7- Type uf seal  $etrt 	,PellBEV 	. 	t  
a)Quantityused  
b) Quantity estimated  -  

8- Grout 

a)Quanfityused  

. b) Quantity estimated  f 	 ~~  

b) Development method  

c) Develupment time  -  

9- Fstimzted developmem vnlume  

IO- Comments 34~ba~~bssa~OFgpr05)ti'a3?~ 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 
11:1 

Method and 
End: 

14 	► l 

inches 



n 
	 1 OF 1 

WELL COMPLETION DIAGRAM 

Contractur:  
Method and 

Dates: 	Start: 

~inches 

1- Ground elevatim at well  

2- Top of casing elevafion  
a)venthole?  ~es~~'.. i 	 -  

3- Wellheadprotectionoovertype  B( ~.'`oeue  
a)draintube?  
b) concrete pad dimenaions  S' x ~̂„~q 	~  

4- WellCasing 

a) Diameter(in)  

b)Material  P~"SELedu3C4Q.. , "  

5- Type/slot slze of screen 
a) Type  
b) Screen Size  
c) Screen Diametar (in)  -~1N  
d)Mzterial  

6- Type screenfil[er 

a) Quantity used 

7- Type of seal 
a) Quantity used 
b) Quantity estlrnated 

8- Grout 

a) Quantity used 
b) Quantity estimated 

b) Develapment method 

c) Develapment time 

9- Estimated development volume 

10. 



~ inches 

P 

	 SHEET 7 OF 1 

WELL COMPLETION DIAGRAM 

Number : 

End: 

1- Ground elevafion at well 

2-Topofcasingelevafion  
a)venthole?  

3- Wellhead protection caver type  .. 	.. 	. 	. 	~ 	_.....  
a) dmin tubeT  

b) concre[e pad dimensions  

4- Well Casing 
a) Diameter (]n)  

b) Materlal  

5- Type/slot size of screen 

a) TYPe  
b) Scn;en Size  
c)3creenDiameter(in)  2@'  
d)Material  

6- Type screen 611er  
a) Quantity used  

7-Typeofseal  f8 	Pbjie$c 	_ 	Ii  
a) Quavdty vsed ~`. ;~J 
b) Qvantity estimated  '•._ ~ 	 t 	,  

8- Grout 

a) Quantity used  ~ 	~ 	~,~  .  	, 

b) Quzntity estlmated 

b)Davelopmentmethod  

c) Davelopment time 

9- Estimated develupment volume 

10-Commenfs 	3dudRafb'dTe'4!k'Sqneu(:'# ~ 	,... 	 ..-., 



1- Ground eleva8on at well 

2- Top of casing eleva9on 
a) vent hole? 

3- Wellbeadprotectioncovertype  
a) drain tube7 	

~  b) ooncreta pad d'unensions  
4- Well Casing 

a) Diametar (in) 

b) Material .1nL~

(W ' 

ihi1C ~, i 

5- Type/slot size of screen 

a) Type 
	

~clian~~lelted 

b) Screen Size 
	

flT}I  
c) Smeen Diameter (in) 

	
~ 

d) Mnwrial 

6- Type screen filter 

a) Quantity used 

7- Type of seal 
a) Quantity used 

b) Quantity eatimated 

8- Grout 

a) Quantity used 
b) Quantity esfimated 

b) Development method 

o) Development Hme 

9- Fstimated develupment volume 

10- Comments 3naao.zhH2.4e ~u'f~ 

1 oF t 

WELL COMPLETION DIAGRAM 

1 4 	 ► l 
inches 



1- Ground elevation at well 

2- Top ofcasing elevation t2 }Y ~  y3 	, g r 	j  
a)venthole7  

3- Wellhead protection cover type  
a)dralnfnbe2  

b) concrete pad dimensions  

4- Well Casing 

a) Dlameter (in)  

b) Materlal  

5- Type/slot size of screen 
a) lype  MS9nhdr~ R{oifCd, 	,  
b) Screen Size  
c)ScreenDlzmeter(in)  

d)Material  

6- Type screen filter  
a)Qoanfityuaed  ~  

7- Type of seal  $~iltq6jtd FeAe(S  
a) Quantity used  -  
b) Quanfity esfimated  

8 Grout 

a) Quantity used 

b) Quanfity estlmated 

b) Development method  

c) Development time 	 ~ . 

9- Estimated development volmne 

10-Comments dMt~p"l~at6bgda€aselebtt~~.9: 

1 oF 1 

WELL COMPLETION DIAGRAM 

Contractor:  
Method and 

I_ 	~ I 
inches 



1- Ground elevation at well 

2- Top ofcasing elevation d147-$',~ 
a)vent}mle?  

3- Wellhead 	tectioncover Pro 	tYPe ~ ~':CP..tE1?R 
a) dmin tube? b r ~' 
b) concre[e pad dimensione  ;j  

4- WellCasing 

a) Diameter(in) ~ 

b)Material  

5- Type/slot size of screen 

a) 1Ype  

b) Screen Size  ~i~y}1  
o)ScreenDiameter(in)  
d) Material  

10- 

I 
	 OF1 

WELL COMPLETION DIAGRAM 

Number: 

Datea: 	Start: s !" 11716l92 1`::i 	End: 

1, 	 ► l 
"'Dinches 



and 

~ inches 

~ 

1 OF 1 

WELL COMPLETION DIAGRAM 

1- Ground etevafion at well 

2- Top of casing elevation  
a)venthole7  Y''ag 	 r , 	„  

3- Wellheadpmtecfioncuvertype  
a) dmin tube?  

b)concretepaddimensions  

4- Well Casing  
a) Diametec (in)  

b) Material  ,L~C{y.. ~p;~0g~~}  

5- Type/slot size of screen 

a) Type Mao~.~fdtled 

b) Screen Size  
c)ScreenDfameter(in)  

d) Material  

6- Type scraen filter  
a) Quantity used 

7- Type of seal  t(ppi[6'FBLtCii 	 t  
a) Quantity used - 

b) Quantity estimated  =  

8- Grout 

a) Quantity used - 

b) Quantity  estimated  

b) Development method  B1( 6..'  

c) Development fime 

9- Estimated development volume  

70. Comments  



1- Ground elevation at well 

2- Top of casing elevation  
a)venthole?  p~  

3- Wellheadprotectioncovertype  Sm~  
a) dam tabe?  

b) concrete pad dimensions  

4 Well Casing 
a) Diameter (in)  ~  
b) Material P(ry+ ';~ tJg~qp  

5- Type/slot size of screen 

a) Type  ~ehjqg~Tp~1 	,  
b) Screen Size  
c) Screen Diameter (in) ~ 
d) Materizl 

U4
{Qp 7l3  

6- Type screen 51ter  

a)Qoantityused  

7- Type of seal  Sentpfi]te')'eBF(S- .  
a) Quantity used  7  
b) Quantity esfimated  

10. 

SHEETI OF1 

WELL COMPLETION DIAGRAM 
~ 

~~► I 

$,~ `•` -:';Inches 



1- Ground elevation at well 

2- Top of oasing elevafion  612  
a)venthole7  _ f 	

!  ° ~ 

3-Wellheadpmtectluncovertype  . v, 	.. 	4 	..... 
a) drain tube?  c;  
b) concrete pad dimensions  

4- WellCasing 
a) Diameter(in)  _...-  
b) Material  

5- Type/slot size of screen 
a) Type IC~~wI7Ctl~:Sldttet! 
b) Screen Size  
c) Screen Diameter (in)  
d) Materiel  

6- Type screen filter  
a) Quantity used  

7-Typeofseal  Aen~o~itePC71~  
a) Quantlty used - 	t 

b) Quantlty estimated  =  
8- Grout 

a) Quantity used 

b) Quantity esfimated 

b) Development method  . 	-. 

c) Development time 

9- Estimated development volume 

IfY Comments 	dfG2C§°mf,5oteertf.4 

WELL COMPLETION DIAGRAM 

7 OF t 

Dates: 	Start: 

1- 	o'l 
inches 



1- Ground elevatinn at well  $h~ #q= : 	t, ,F•? 	y 	 ~~  

2-Topofcasfngelevation  

a)venthole2 'Si`¢.¢;i 	R~ ':,   

3- Wellheadprotectioncovertype  

a)damtube7  

b)concretepaddimenslons  'k _ 	,; ~ 

4- Well Casing 

a) Diameter(in)  -a._—.a.:  
b)Material  

5- Type/slot size of soreen 

a) TYpe  

b) Screen Size fL47 	- 
o) Scraen Diameter ('m) 

~bed4k0 ~ d)Material  t:  

6- Type scscen filter  
a)Quantityused  

7- Type of seal  ddp,Nleni~~tJlg~ 	-  
a)Quzntityused - 

b) Quantity estimated  

o)Developmenttmte  

9-Estimateddevelopmentvolmne  

10- Comments 3...tia7t at•'pa5pS0ESOta6nY' 

n 
1 OF 1 

WELL COMPLETION DIAGRAM 

End: 

~ ~ 	 ► ~ 

inches 



1- Ground elevation at well 

2- Top ofcasing elevation  
a) vent hole?  y'es•; e`t 	mm 

3- Wellheadprotectiuncovertype  Frq• 	~''~ 	; 	 , k,p  
a) dnin Nbe?  

b) concrete pad dimensions  A'(;!,ROM,'~  

4- Well Casing  
a) Diameter(m)  

b) Materlal  

5- Type/slut size of scn:en 

a) TYpe  
b) 8creen Size  
o)ScreanDlameter(in)  

d)Matarial  

6- Type screen 5lter  
a) Quzntity used  . 	fi  

7-Typeofseal  
a) Quavtity used  

b) Qnantity estimated  

SHEETI OF1 

WELL COMPLETION DIAGRAM 
~ 

natea: 

~a 	► ~ 

inches 



SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

End: 

n 

~ x" ~ inches 

1- Grouad elevation at well 

2- Top ofcasing elevation  

a) vent hole?  

3- Wellheadprotectioncovertype  
a) dr-ntn tube?  

b) concrete pad dlmansions  -7,   

4- Well Casing 
a) Dlzmeter(]n)  

b) Materizl  

5- Type/slot size of screen 
a) TYPe  

b) Screen Siu  U'{% ,..  

c) Scraen Diameter (]n)  ? 17°y , r"i-;  
d)Material  

6- Type screen filter  S3pd 	 --n"  
a) Quantity used  

7- Type of seal  $ghtmtiigi,Fell2Eg 	-  
a) Quantity used 

b) Quantity estimated 

8- Grout ; 	' 	,.. 	. 	:• 	, 	• 	.,- 

a) Quanfity used ~  

b) Quantity estimated 

b)Developmentmathod 13011et 	; 	, 	„  

c) Development time 

9- Esfimated development volume 

10- Comments 3 sanaf,bas`e:'u~s6leelfLf  



WELL COMPLETION DIAGRAM 

1 OF 1 

inches 

1- Gmund elevation at well  

2- Top uf casing elevation  fl{i681-(!r  
a) vent hole?  YBe.  ,h3. 	. 	4 - `- 	-  

3- Wellheadproteceoncovertype d+",fg-f.'i!'t~ '-  
a) dmin tube?  
b) concrete pad dimeusions  

4- Well Casing 
a) Diamatu (in) 3 

b) Meterial  

5- Type/slot slze of screen 

a) TYpe  
b) Screen Size  
o) Soreen Diameter ('m)  ~  
d)Materixl  

6- Type screen filter ~S'ag~ ,.'p,~t„ 	 - 

a) Quantity used 

7- Type of seal  ~  
a)QuantiTyused  
b) Quantity estimated 

8- Grout  

a) Quanrity used 

b) Quantity esfimated  

b) Development method  

c) Developmeut time  

9- Pstimated development volume 

lo-Coruments 3susuatYuaB ~ -4,setF%nwc 
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Drinking Water and  
Health Basics 	Technical Factsheet on: BENZENE 

Frequently Asked 
Questions 	 List qf  Contaminants  

Local Drinking Water  
Information 	 As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication: 

Drinking Water 	
National Primary Drinking Water Regulations 

Standards 	
Drinking Water Standards 

List of Contaminants & 
MCLs 	

MCLG: Zero 
Regulations & 	MCL: 0.005 mg/L 

Guidance 	 HAL: 1 to 10 day: 0.2 mg/L; Longer-term: 0.2 mg/L 
Public Drinking Water 

Systems Health Effects Summary 
Source Water 

Protection Acute: Acute exposure to high levels of benzene produces central nervous system (CNS) 
Underground Injection and death. At lower levels, above the MCL, mild CNS effects appear to be concentration 

Control dependent and rapidly reversible. Other effects include immune system depression and bone 
marrow toxicity leading to aplastic anemia. 

Data & Databases 

^•inking Water Drinking water levels which are considered "safe" for short-term exposures: For a 10 kg (22 Ib.) 
icademy child consuming 1 liter of water per day: upto a ten-day exposure to 0.2 mg/L. 

Safe Drinking Water 
Act Chronic: Benzene has the potential to cause chromosomal aberrations in people who are 

National Drinking chronically exposed at levels above the MCL. 
Water Advisory 
Council Cancer: Benzene has the potential to cause cancer from a lifetime exposure at levels above the 

Water Infrastructure MCL. 
Security 
,, 	, 	 _f PIM-411111111111 Usage Patterns 

Production of benzene in the USA in 1993 was over 12 billion Ibs. 

Used for printing & lithography, paint, rubber, dry cleaning, adhesives & coatings, detergents, 
extraction and rectification, preparation and use of inks in the graphic arts industries, as a 
thinner for paints and as a degreasing agent. In the tire industry and in shoe factories, benzene 
is used extensively. 

Used primarily as a raw material in the synthesis of styrene (polystyrene plastics and synthetic 
rubber), phenol (phenolic resins), cyclohexane (nylon), aniline, maleic anhydride (polyester 
resins), alkylbenzenes (detergents), chlorobenzenes, and other products used in the production 
of drugs, dyes, insecticides, and plastics. 

In future, coal will increasingly replace petroleum & natural gas as a source of hydrocarbons 
both for fuel & petrochemicals. Processes such as USA Steel Corporation's Clean Coke 
process, which yields 38% coke & 20% chemical by-products compared to 73% coke & 2% 
chemical by-products in conventional coking technology, shouid soon be used commercially. 
New coking, liquefaction, & gasification processes for coal are all potential sources of benzene. 

Release Patterns 

http://www.epa.gov/OGWDW/dwh/t-voc/benzene.html 	 12/10/2003 
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Benzene will enter the atmosphere primarily from fugitive emissions and exhaust connected with 
its use in gasoline. Another important source is emissions associated with its production and 
as an industrial intermediate. In addition, there are discharges into water from industrial effluents 
and losses during spills. Benzene is also released from its indirect production in coke ovens; 
from nonferrous metal manufacture, ore mining, wood processing, coal mining and textile 
manufacture. Although most public drinking water supplies are free of benzene or contain <0.3 
ppb, exposure can be very high from consumption of contaminated sources drawn from wells 
contaminated by leaky gasoline storage tanks, landfills, etc. 

From 1987 to 1993, according to the Toxics Release Inventory, releases of benzene to water 
totalled 583,210 Ibs. Releases to land totalled 1,566,900 Ibs. As indicated in the Table below, 
these releases were primarily from petroleum refining industries, with the greatest releases 
occuring in Texas and Alabama. 

Environmental Fate 

If benzene is released to soil, it will be subject to rapid volatilization near the surface and that 
which does not evaporate will be highly to very highly mobile in the soil and may leach to 
groundwater. It may be subject to biodegradation based on reported biodegradation of 24% and 
47% of the initial 20 ppm benzene in a base-rich para-brownish soil in 1 and 10 weeks, 
respectively. It may be subject to biodegradation in shallow, aerobic groundwaters, but probably 
not under anaerobic conditions. 

If benzene is released to water, it will be subject to rapid volatilization; the half-life for 
evaporation in a wind-wave tank with a moderate wind speed of 7.09 m/sec was 5.23 hrs; the 
estimated half-life for volatilization of benzene from a model river one meter deep flowing 1 
m/sec with a wind velocity of 3 m/sec is estimated to be 2.7 hrs at 20 deg C. It will not be 
expected to significantly adsorb to sediment, bioconcentrate in aquatic organisms or hydrolyze. 

It may be subject to biodegradation based on a reported biodegradation half-life of 16 days in an 
aerobic river die-away test. In a marine ecosystem biodegradation occurred in 2 days after an 
acclimation period of 2 days and 2 weeks in the summer and spring, respectively, whereas no 
degradation occurred in winter. According to one experiment, benzene has a half-life of 17 days 
due to photodegradation which could contribute to benzene's removal in situations of cold water, 
poor nutrients, or other conditions Iess conductive to microbial degradation. 

If benzene is released to the atmosphere, it will exist predominantly in the vapor phase. Gas- 
phase benzene will not be subject to direct photolysis but it will react with photochemically 
produced hydroxyl radicals with a half-life of 13.4 days calculated using an experimental rate 
constant for the reaction. The reaction time in polluted atmospheres which contain nitrogen 
oxides or sulfur dioxide is accelerated with the half-life being reported as 4-6 hours. Products of 
photooxidation include phenol, nitrophenols, nitrobenzene, formic acid, and peroxyacetyl nitrate. 

Benzene is fairly soluble in water and is removed from the atmosphere in rain. The primary 
routes of exposure are inhalation of contaminated air, especially in areas with high traffic, and in 
the vicinity of gasoline service stations and consumption of contaminated drinking water. 

Chemical/Physical Properties 

CAS Number: 71-43-2 

Color/ Form/Odor: Clear, colorless aromatic liquid; highly flammable M.P.: 5.5 C B.P.: 80.1 C 

Vapor Pressure: 100 mm Hg at 26.1 C 

OctanolNVater Partition (Kow): Log Kow = 2.13 

Density/Spec. Grav.: 0.8787 at 15 C 

Solubilities: 1.8 g/L of water at 25 C; Slightly soluble in water; 

http://www.epa.gov/OGWDW/dwh/t-voc/benzene.html 	 12/10/2003 



Top Six States* 
TX 1,436 
AL 199,642 
LA 137,599 
CO 0 
NM 0 
IL 3 

1,135,994 
0 
4,347 
40,793 
38,199 
34,110 

Major Industries* 
Petroleum refining 
Primary Metal Ind. 
Industrial chemicals 
Alkalies, chlorine 

32,411 1,049,800 
133,339 18,078 
73,000 250,103 
122,240 0 
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Soil sorption coefficient: Koc estimated at 98; high to very high mobility in soil 

Odor/Taste Thresholds: Taste threshold in water is 0.5 to 4.5 mg/L 

Bioconcentration Factor: 3.5 to 4.4 in fish; not expected to bioconcentrate in aquatic organisms. 

Henry's Law Coefficient: 0.0053 atm-cu m/mole; 

Trade Names/Synonyms: Benzol 90, Pyrobenzol, Polystream, Coal naphtha, Phene 

Other Regulatory Information 

Monitoring: 

--For Ground/Surface Water Sources: 

Initial Frequency- 4 quarterly samples every 3 years 

Repeat Frequency- Annually after 1 year of no detection 

--Triggers - Return to Initial Freq. if detect at > 0.0005 mg/L 

Anatysis 

Reference Source 
	 Method Numbers 

EPA 600/4-88-039 
	

502.2; 524.2 

Treatment/Best Available Technologies: Granular Activated Charcoal and Packed Tower 
Aeration 

Toxic Release Inventory - Releases to Water and Land, 1987 to 1993 (in pounds): 

Water 	 Land 
TOTALS 
	

564,546 
	

1,539,385 

* Water/Land totals only include facilities with releases greater than a certain amount - usually 
1000 to 10,000 Ibs. 

For Additional Information 

EPA can provide further regulatory or other general information: 
EPA Safe Drinking Water Hotline - 800/426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 4041639-6000 

http://www.epa.gov/OGWDW/dwh/t-voc/benzene.html 	 12/10/2003 
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RETURN TO MTBE in N] 

TABLE OF CONTENTS 

PROGRAM 
REOUIREMENTS 

HEALTH EFFECTS REGULATION & 
GUIDANCE 

PERMIT LIMITS & 
MONITORING OCCURRENCE OF MTBE CONCLUSION &  

IN AIR & WATER 
REOUIREMENTS RECOMMENDATIONS 

REFERENCES 

FATE AND TRANSPORT 

1. Potential for transport in groundwater 

MTBE has higher water solubility, exhibits lower adsorption to 
soil, and is more resistant to chemical degradation than the 
other common groundwater contaminants from gasoline - 

benzene, toluene, ethylbenzene, and xylene (BTEX 
compounds). Its water solubility of about 50 g/L makes it 
about 25 times more soluble than benzene, the most soluble of 
the BTEX constituents (Squillace et. al, 1997). This implies that 
MTBE should be more readily leached to groundwater, and 
transported more quickly and further in groundwater, than the 
BTEX compounds. Its adsorption to soil is so low that it should 
transport nearly as rapidly as the groundwater itself. This 
behavior has been observed in aquifers (Squillace et al., 1997). 
For this reason, MTBE has been used as an indicator compound 
:o determine if a plume of gasoline-contaminated groundwater 
is approaching a groundwater monitoring location. How much 
more quickly and how much further MTBE travels relative to 
other gasoline compounds is under some debate, however. 
Benzene, while having a lower soil adsorption coefficient than 
MTBE, nonetheless exhibits minimal adsorption to soil and is 
quite mobile. A recent report from Lawrence Livermore 
laboratories (Happel et al., 1998) indicated that measured 
MTBE plumes for several case studies were no more extensive 
than benzene plumes. However, the investigators also stated 
that the measured benzene plumes quite possibly resulted 
from earlier spills than those responsible for the MTBE plumes, 
and that they believed that the MTBE plumes would grow over 
time relative to the benzene plumes. This hypothesis is further 
supported by the fact that MTBE is more resistant to 
degradation than benzene, which would tend to allow its 
transport for longer distances prior to being attenuated via 
degradation. 

2. Potential contribution of atmosoheric MTBE to 
groundwater 

Much of the interest in possible MTBE washout from the 
atmosphere to groundwater stems from recent publications by 
the U.S. Geological Survey (Pankow et al., 1997; Baehr et al., 
1999a). The papers discuss levels of MTBE found in shallow lgroundwater, and possible sources for the observed levels. 
Possible sources discussed were leaking storage tanks, 



1lstormwater runoff, and precipitation. 

The possibility for MTBE deposition onto the soil surface and its 
subsequent leaching to groundwater stems from the low 
Henry's law constant for this chemical. The Henry's law 
constant determines the tendency of a chemical to transfer 
from air to water or vice versa. The Henry's law constant for 
MTBE is low relative to the BTEX compounds (about 14 times 
lower than that of benzene), which signifies that it has a 
greater tendency to wash out of the atmosphere in 
precipitation and to leach to groundwater than do the BTEX 
compounds. 

Direct experimental measurements of MTBE deposition have 
not been conducted, because such experiments are difficult to 
conduct with volatile organic chemicals. However, theoretical 
calculations have been made to estimate maximum MTBE 
concentrations in shallow groundwater resulting from washout 
and leaching of ineasured air levels of MTBE in New Jersey. It 
was determined that maximum concentrations of MTBE that 
might occur in shallow groundwater as a result of atmospheric 
deposition would be approximately 1 ug/L. Since many 
groundwater samples collected both in New Jersey and other 
parts of the United States have been observed to contain MTBE 
in sub-ug/L levels, the possibility of some of these observations 
being due to atmospheric washout cannot be eliminated, at 
'east in the case of shallow groundwater samples. 
Concentrations higher than 1 ug/L in groundwater apparently 
result from local spillage or leaking of underground storage 
tanks, rather than atmospheric deposition. 

Potential for accumulation in lakes 

ta pertaining to MTBE fate and transport in lakes has 
:ently become available, and include studies on lakes in New 
~sey and California (See Occurrence section below for data 
MTBE in New Jersey lakes). The University of California, 
vis, is conducting the largest-scale studies on this topic at 
: present time. In their study at Donner Lake, CA, motorized 
tercraft were identified as the principle source of MTBE 
ntamination (Reuter et al., 1998). Personal watercraft 
!tskis) and many other motorized watercraft use 2-stroke 
gines, which run on a oil/gasoline mixture. As much as 30% 
this fuel is discharged directly into the waterbody. 

Two factors may account for the buildup of MTBE in lakes 
during the boating season. First, MTBE is present in gasoline as 
a higher percentage than the BTEX compounds. Additionally, 
BTEX chemicals have much higher Henry's law constants than 
MTBE; these compounds volatilize fairly rapidly from the water 
body while MTBE has a much greater tendency to remain in the 
vater. The time resolution of the Donner Lake study was such 

llthat a spike in MTBE levels was observed over the ]uly 4th 
weekend of 1997. MTBE levels as high as 12 ug/Lin the lake 



Iwere measured just after this holiday. Also observed was the 
dissipation of MTBE after the boating season. Although 
volatilization of MTBE is slow, it was adequate to remove 
measurable MTBE from the lake prior to the next boating 
season. Thus, no carryover from the prior year was observed. 
UC Davis, along with the U.S. Geological Survey, is conducting 
research on a much larger lake, Lake Tahoe, CA (USGS, 1998). 
Significant near shore levels of MTBE up to 4.2 ug/L have been 
measured, presumably due to boating activity. In deeper 
waters of the lake, MTBE has not been observed, apparently 

E e to dilution of MTBE into the very large volume of this lake. 
her lakes in the vicinity without watercraft activity were also 
mpled and no measurable MTBE was found. 

nation on MTBE occurrence in New Jersey lakes is 
nted later in this report. 

Degradation of MTBE 

\tmosphere - Like many gasoline components, MTBE degrades 
ather rapidly in the atmosphere. The primary degradation 
)roduct is tertiary-butyl formate. Half-lives of MTBE in the 
itmosphere can be as short as 3 days. The primary reactant in 
:he atmosphere responsible for the degradation is the hydroxyl 
•adical. In urban areas, degradation may be lower due to lower 
:oncentrations of the hydroxyl radical being present. 
donetheless, MTBE is not thought to persist, and measured 
:oncentrations result from a steady-state between vehicular 
amissions and degradation in the atmosphere. 

and groundwater - Research into MTBE degradation in soil 
groundwater is under extensive investigation at the 
ent time. Evidence to date indicates that MTBE degrades 
h slower than the BTEX compounds, and, therefore, may 
el further and persist longer in groundwater plumes. The 
iary reaction product is tertiary-butyl alcohol, which is 
:her constituent of gasoline commonly found in conjunction 
MTBE. The ultimate degradation products have been 
irmed to be carbon dioxide and water. 

While natural field degradation of MTBE by microorganisms is 
rather slow, it is measurable, and particular species have 
recently been identified that are able to utilize MTBE as a sole- 
carbon source. Recent research in bioremediation of MTBE 
implies that degradation can be greatly accelerated by 
inoculating water or soil with MTBE-acclimated 
microorganisms. Thus, while natural degradation of MTBE may 
be slow, there is a good potential for using enhanced 
biodegradation as a remediation technique. Spontaneous 
development of higher degradation rates has also been 
'ibserved in one California wastewater treatment plant. Factors 
.;ontrolling the rate of biodegradation of MTBE appear to be 
site-specific, and are not well understood at this time. 
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Consumer Factsheet on: TRICHLOROETHYLENE 
List of Contaminants 

As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication 
National Primary Drinking Water Regulations 

This is a factsheet about a chemical that may be found in some public or private drinking water 
supplies. It may cause health problems if found in amounts greater than the health standard 
set by the United States Environmental Protection Agency (EPA). 

What is Trichloroethylene and how is it used? 

Trichloroethylene is a colorless or blue organic liquid with a chloroform-like odor. The greatest 
use of trichloroethylene is to remove grease from fabricated metal parts and some textiles. 

Underground Injection The list of trade names given below may help you find out whether you are using this chemical 
Contro3 	 at home or work. 

Data & Databases 
Trade Names and Synonyms: 

Drinking Water 
Academy 

i,i,p-Trichloroethylene 
Safe Drinking Water Acetylene trichloroethylene 

Act Algylen 
National Drinking Anameth 

Water Advisory Benzinol 
Counci3 Chlorilen 

CirCosolv 
Water Infrastructure Germalgene Security 

Lethurin 
Perm-a-chlor 

~ 	¢ Petzinol 
Philex 
TRI-Plus M 
Vitran 

Why is Trichloroethylene being Regulated? 

In 1974, Congress passed the Safe Drinking Water Act. This law requires EPA to determine 
safe levels of chemicals in drinking water which do or may cause health problems. These non- 
enforceable levels, based solely on possible health risks and exposure, are called Maximum 
Contaminant Level Goals. 

The MCLG for trichloroethylene has been set at zero because EPA believes this level of 
protection would not cause any of the potential health problems described below. 

Based on this MCLG, EPA has set an enforceable standard called a Maximum Contaminant 
Level (MCL). MCLs are set as close to the MCLGs as possible, considering the ability of public 
water systems to detect and remove contaminants using suitable treatment technologies. 



The MCL has been set at 5 parts per billion (ppb) because EPA believes, given present 
technology and resources, this is the lowest level to which water systems can reasonably be 
required to remove this contaminant should it occur in drinking water. 

These drinking water standards and the regulations for ensuring these standards are met, are 
called National Primary Drinking Water Regulations. AII public water supplies must abide by 
these regulations. 

What are the Health Effects? 

Some people who drink water containing trichloroethylene in excess of the MCL over many 
years could experience problems with their liver and may have an increased risk of getting 
cancer. 

How much Trichloroethylene is produced and released to the environment? 

Production of trichloroethylene has increased from just over 260,000 Ibs. in 1981 to 320 million 
Ibs. in 1991. Major environmental releases of trichloroethylene are due to air emissions from 
metal degreasing plants. Wastewater from metal finishing, paint and ink formulation, 
electrical/electronic components, and rubber processing industries also may contain 
trichloroethylene. 

From 1987 to 1993, according to the Toxics Release Inventory, trichloroethylene releases to 
water and land totalled over 291,000 Ibs. These releases were primarily from steel pipe and 
tube manufacturing industries. The largest releases occurred in Pennsylvania and Illinois. The 
largest direct releases to water occurred in West Virginia. 

What happens to Trichloroethylene when it is released to the environment? 

Trichloroethylene released to soil will either evaporate or leach into ground water. If released to 
water, it will also quickly evaporate. It has only a moderate potential to accumulate in aquatic 
life. 

How will Trichloroethylene be Detected in and Removed from My Drinking Water? 

The regulation for trichloroethylene became effective in 1989. Between 1993 and 1995, EPA 
required your water supplier to collect water samples every 3 months for one year and analyze 
them to find out if TCE is present above 0.5 ppb. If it is present above this level, the system 
must continue to monitor this contaminant until the system has taken immediate steps to 
remediate the problem or the State has determined that the contaminant will remain reliably 
and consistently below the MCL. 

If contaminant levels are found to be consistently above the MCL, your water supplier must 
take steps to reduce the amount of TCE so that it is consistently below that level. The following 
treatment methods have been approved by EPA for removing TCE: Granular activated carbon 
in combination with Packed Tower Aeration. 

How will 1 know if Trichloroethylene is in my drinking water? 

If the levels of trichloroethylene exceed the MCL, 5 ppb, the system must notify the public via 
newspapers, radio, TV and other means. Additional actions, such as providing alternative 
drinking water supplies, may be required to prevent serious risks to public health. 

Drinking Water Standards: 

Mclg: zero 



Mcl: 5 ppb 

Trichloroethylene Releases to Water and Land, 1987 to 1993 (in pounds): 

Water 	 Land 
TOTALS (in pounds) 	 100,293 	 191,088 

Top Six States` 
PA 0 33,450 
IL 0 30,711 
GA 3,742 17,532 
TX 0 21,000 
MA 0 19,920 
Wv 12,822 0 

Ma!or Intlustries 
Steel pipe, tubes 31 39,288 
Misc.lndust.Organics 27,708 0 
Car parts, access. 4,405 19,920 
Plating, polishing 3,342 20,100 
Wool fabric mills 3,942 18,081 

' State totals only include facilities with releases greater than 10,000 Ibs. 

Learn more about your drinking water! 

EPA strongly encourages people to learn more about their drinking water, and to support Iocal 
efforts to protect and upgrade the supply of safe drinking water. Your water bill or telephone 
books government listings are a good starting point. 

Your local water supplier can give you a list of the chemicals they test for in your water, as well 
as how your water is treated. 

Your state Department of Health/Environment is also a valuable source of information. 

For help in locating these agencies or for information on drinking water in general, call: EPAs 
Safe Drinking Water Hotline: (800) 426-4791. 

For additional information on the uses and releases of chemicals in your state, contact the: 
Community Right-to-Know Hotline: (800) 535-0202. 

List of Contaminants 

Safewater Home  i  About Our Office  i  Publications  I  Calendar  I Links I  Office of Water  I  En Espafiol 

EPA Home  I  Privacy and Security Notice  I  Contact Us 

Last updated on Thursday, March 6th, 2003 
URL: http://www.epa.gov/safewater/contaminants/dw_contamfs/trichlor.html  
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Technical Factsheet on: POLYCYCLIC 
AROMATIC HYDROCARBONS (PAHs) 

List of Contaminants 

As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication: 
National Primary Drinking Water Regulations 

Drinking Water Standards 
MCLG: zero mg/L 
Mcl: 0.0002 mg/L 
HAL(child): none 

Health Effects Summary 

Acute: EPA has found polycyclic aromatic hydrocarbons (PAHs) similar to benzo(a)pyrene to 
potentially cause the following health effects from acute exposures at levels above the MCL: red 
blood cell damage, leading to anemia; suppressed immune system. 

Drinking Water 	Drinking water levels which are considered "safe" for short-term exposures have not been 
4cademy 	established at this time. 

~afe Drinking Water 	
Chronic: Benzo a rene has the otential to cause the followin health effects from lon term Act 	 ( )PY 	P 	 9 	 9-  

National Drinking 	
exposures at levels above the MCL: developmental and reproductive effects. 

Water Advisory 
Council 	Cancer: There is some evidence that benzo(a)pyrene has the potential to cause cancer from a 

Water Infrastructure 	
lifetime exposure at levels above the MCL. 

Security 
Usage Patterns 

Benzo(a)pyrene is one of a group of compounds called polycyclic aromatic hydrocarbons 
(PAHs), or polynuclear aromatic hydrocarbons (PNAs). They are not produced or used 
commercially but are ubiquitous in that they are formed as a result of incomplete combustion of 
organic materials. 

Release Patterns 

PAHs are found in exhaust from motor vehicles and other gasoline and diesel engines, emission 
from coal-, oil-, and wood-burning stoves and furnaces, cigarette smoke; general soot and 
smoke of industrial, municipal, and domestic origin, and cooked foods, especially charcoal- 
broiled; in incinerators, coke ovens, and asphalt processing and use. 

There are two major sources of PAHs in drinking water: 1) contamination of raw water supplies 
from natural and man-made sources, and 2) leachate from coal tar and asphalt linings in water 
storage tanks and distribution lines. PAHs in raw water will tend to adsorb to any particulate 
matter and be removed by filtration before reaching the tap. 

PAHs in tap water will mainly be due to the presence of PAH-containing materials in water 
storage and distribution systems. Though few data are available for estimating the potential for 
PAH release to water from these materials, there are reports that Ievels can reach 0.01 mg/L 
with optimum leaching conditions. 
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Environmental Fate 

Released benzo(a)pyrene is largely associated with particulate matter, soils, and sediments. 
Although environmental concentrations are highest near sources, its presence in places distant 
from primary sources indicates that it is reasonably stable in the atmosphere and capable of 
long distance transport. 

When released to air it may be subject to direct photolysis, although adsorption to particulates 
apparently can retard this process. It may also be removed by reaction with ozone (half-life 37 
min) and NO2 (half-life 7 days), and an estimated half-life for reaction with photochemically 
produced hydroxyl radicals is 21.49 hr. 

If released to water, it will be expected to adsorb very strongly to sediments and particulate 
matter. It will not hydrolyze. It has been shown to be susceptible to significant metabolism by 
microorganisms in some natural waters without use as carbon or energy source, but in most 
waters and in sediments it is stable towards biodegradation. BaP will be expected to undergo 
significant photodegradation near the surface of waters. Evaporation may be significant with a 
predicted half-life of 43 days. However, adsorption to sediments and particulates may 
significantly retard biodegradation, photodegradation, and evaporation. 

If released to soil it will be expected to adsorb very strongly and will not be expected to leach to 
the groundwater. However, its presence in some groundwater samples indicates that it can be 
transported there by some mechanism. It will not hydrolyze, and evaporation from soils and 
surPaces is not expected to be significant. Biodegradation tests in soils have resulted in a wide 
range of reported half-Iives: 2 days to 1.9 yr. Based on these values and the apparent lack of a 
significant competing fate process, biodegradation may be an important process in soils. 

Benzo(a)pyrene is expected to bioconcentrate in aquatic organisms that can not metabolize it. 
Reported BCFs include: Oysters, 3000; Rainbow trout, 920; Bluegills, 2,657; zooplankton, 1000 
to 13,000. The presence of humic acid in solution has been shown to decrease 
bioconcentration. Those organisms which lack a metabolic detoxification enzyme system, tend 
to accumulate polycyclic aromatic hydrocarbons. For example, BCFs have been found to be 
very low (<1) for mudsuckers, sculpins and sand dabs. 

Human exposure will be from inhalation of contaminated air and consumption of contaminated 
food and water. Especially high exposure will occur through the smoking of cigarettes and the 
ingestion of certain foods (eg smoked and charcoal broiled meats and fish). 

Chemical/ Physical Properties 

CAS Number: 50-32-8 

Color/ Form/Odor: Pale yellow needlelike crystals, faintly aromatic 

M.P.: 179-179.3 C B.P.: >360 C 

Vapor Pressure: >1 mm Hg at 20 C 

Density/Spec. Grav.: 1.35 at 15 C 

OctanolNVater Partition (Kow): Log Kow = 6.04 

Solubility: 0.0038 mg/L of water at 25 C; very low solubility in water 

Soil sorption coefficient: Log Koc =6.6 to 6.8; very low mobility in soil 

Odor/Taste Thresholds: N/A 

Bioconcentration Factor: BCFs range from <1  to 2675 in fish; expected to bioconcentrate in 
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aquatic organisms which are unable to metabolize it. 

Henry's Law Coefficient: N/A; volatilization not significant 

Trade Names/Synonyms: 3,4-Benz(a)pyrene; BaP; BP 

Other Regulatory Information 

Monitoring For Ground/Surface Water Sources: 

Initial Frequency-4 quarterly samples every 3 years 
Repeat Frequency- If no detections during initial round: 

2 quarterly per year if serving >3300 persons; 
1 sample per 3 years for smaller systems 

Triggers - Return to Initial Freq. if detect at > 0.00002 mg/L 

Analysis: 

Reference Source Method Numbers 

EPA 600/4-88-039 525.1; 550; 550.1 

Treatment- Best Available Technologies: 
Granular Activated Charcoal 

For Additional Information: 

EPA can provide further regulatory and other general information: 
EPA Safe Drinking Water Hotline - 800/426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 404/639-6000 

List of Contaminants 

Safewater Home  I  About Our  Office I  Public,ations  I  Calendar  I Links I  Office of Water  l  En Esaanol 

EPA Home  I  Privacy and Secudtv Notice  I Contact Us 

Last updated on Tuesday, November 26th, 2002 
URL: http://www.epa.gov/OGWDW/dwh/t-soc/pahs.html  
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Technical Fact Sheet: Final Rule for Arsenic in 
Drinking Water 

EPA 815-F-00-016 
January 2001 

s Arsenic in drinking water rule (66 FR 6976 / January 22, 2001) 
(read online) — (PDF file) 

•ft EPA is reviewing the new arsenic in drinking water standard. EPA will work with the 
National Academy of Sciences and the National Drinking Water Advisory Council to 
reassess the scientific and cost issues associated with the rule. 

1. What are we announcing? 

Today's final rule revises the current Maximum Contaminant Level (MCL) from 50 pg/L to 10 
pg/L and sets a Maximum Contaminant Level Goal (MCLG) of zero for arsenic in drinking water. 
In addition, this final rule also clarifies how compliance is demonstrated for many inorganic and 
organic contaminants in drinking water. 

2. What are the requirements of this final rule? 

Both community water systems (CWSs) and non-transient, non-community water systems 
(NTNCWSs) will be required to reduce the arsenic concentration in their drinking water systems 
to 10 pg/L. A CWS is a public water system that serves at least 15 locations or 25 residents 
regularly year round (e.g., most cities and towns, apartments, and mobile home parks with their 
own water supplies). An NTNCWS is a public water system that is not a CWS and serves at 
least 25 of the same people more than 6 months of the year (e.g., schools, churches, nursing 
homes, and factories). 

This final rule is also a vehicle for clarifying two compliance requirements for inorganic 
contaminants (IOCs), volatile organic contaminants (VOCs), and synthetic organic contaminants 
(SOCs). When a system fails to collect the required number of samples, compliance averages 
will be based on the actual number of samples collected. Also, new public water systems and 
systems using new sources of water must demonstrate compliance within State-specified time 
and sampling frequencies. 

3. How soon after publishing the final rule will the changes take effect? 

AII CWSs and aIl NTNCWSs that exceed the MCL of 10 Ng/L will be required to come into 
compliance 5 years after the publication of the final rule. Beginning with reports that are due by 
July 1, 2002, all CWSs will begin providing health information and arsenic concentrations in their 
annual consumer confidence report (CCR) for water that exceeds'/: the new MCL. 

4. Why is this rule significant? 

In the 1996 amendments to the Safe Drinking Water Act (SDWA), Congress directed EPA to 
propose a new arsenic regulation by January 1, 2000 and to issue the final rule by January 1, 
2001 (Congress subsequently extended the final rule date to June 22, 2001). EPA published the 
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proposed rule for arsenic on June 22, 2000. The rule proposed an MCL of 5 ug/L for arsenic and 
EPA took comment on regulatory options of 3 pg/L (the feasible Ievel), 10 pg/L and 20 pg/L. The 
1996 amendments to SDWA added discretionary authority for the EPA Administrator to adjust 
the maximum contaminant level (MCL) if the benefits would not justify the costs (§1412(b)(6)). 
Today's rule is important because it is the second drinking water regulation in which EPA will 
use the discretionary authority under §1412(b)(6) of SWDA. After careful consideration of the 
benefits and the costs, EPA has decided to set the drinking water standard for arsenic higher 
than the technically feasible level of 3 pg/L because EPA believes that the costs would not 
justify the benefits at this level. EPA believes that the final MCL of 10 pg/L maximizes health risk 
reduction at a cost justified by the benefits. 

5. What health effects are associated with exposure to arsenic from drinking water? 

In most drinking water sources, the inorganic form of arsenic tends to be more predominant than 
organic forms. Inorganic arsenic in drinking water can exert toxic effects after acute (short-term) 
or chronic (long-term) exposure. Although acute exposures to high doses of inorganic arsenic 
can cause adverse effects, such exposures do not occur from public water systems in the U.S. 
that are in compliance with the existing MCL of 50 pg/L. Today's final rule addresses the Iong- 
term, chronic effects of exposure to low concentrations of inorganic arsenic in drinking water. 
Studies link inorganic arsenic ingestion to a number of health effects. These health effects 
include: 

• Cancerous Effects: skin, bladder, lung, kidney, nasal passages, liver and prostate cancer; 
and 

• Non-cancerous effects: cardiovascular, pulmonary, immunological, neurological and 
endocrine (e.g., diabetes) effects. 

6. What are the sources of arsenic contamination in water? 

The contamination of a drinking water source by arsenic can result from either natural or human 
activities. Arsenic is an element that occurs naturally in rocks and soil, water, air, plants, and 
animals. Volcanic activity, the erosion of rocks and minerals, and forest fires are natural sources 
that can release arsenic into the environment. Although about 90 percent of the arsenic used by 
industry in the United States is currently used for wood preservative purposes, arsenic is also 
used in paints, drugs, dyes, soaps, metals and semi-conductors. Agricultural applications, 
mining, and smelting also contribute to arsenic releases. 

7. How many people and how many systems will be affected by this rule? 

Higher Ievels of arsenic tend to be found more in ground water sources than in surface water 
sources (i.e., lakes and rivers) of drinking water. Compared to the rest of the United States, the 
Western states have more systems with arsenic levels greater than 10 pg/L. Parts of the 
Midwest and New England have some systems whose current arsenic levels are greater than 
pg/L, but more systems with arsenic levels that range from 2-10 pg/L of arsenic. While many 
systems may not have detected arsenic in their drinking water above 10 pg/L, there may be 
geographic "hot spots" with systems that may have higher levels of arsenic than the predicted 
occurrence for that area. About 3,000 (or 5.5 percent) of the nation's 54,000 CWSs and 1,100 
(or 5.5 percent) of the 20;000 NTNCWSs will need to take measures to lower arsenic in their 
drinking water. Of the affected systems, 97 percent serve less than 10,000 people. Table 1 
below shows the estimated number of CWSs and NTNCWSs that would be affected by this rule 
and the estimated population served by these public water systems. 

Table 1. Estimates of the Number of CWSs and NTNCWSs 
That Would Need to Treat and the Population Served by These Systems 

Regulatory 
Action 

Type of System and 
Total Number 

Number Systems 
Affected 

Total Population Served by 
the Affected Systems 

10 pg/L CWSs (54,000) - 3,000 - 11 million 
10 pg/L NTNCWSs (20,000) - 1,100 - 1.7 million 
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8. How much will this rule cost? 

EPA estimates the total national annualized costs of treatment, monitoring, reporting, 
recordkeeping, and administration for this rule to be approximately $181 million (using 1999 
dollars at a three percent discount rate - Table 2). Most of the cost is due to the cost of installing 
and operating the treatment technologies needed to reduce arsenic in public water systems 
(both CWSs and NTNCWS). EPA estimates the total treatment cost to be approximately $177 
million per year. Annual monitoring and administrative costs will be about $2.7 million and 
States' costs will be approximately $1 million. 

Table 2. Annual National System and State Compliance Costs 
(3% Discount Rate, $millions) 

CWS NTNCWS Total 
System Costs 
Treatment $170 $7.0 $177 
Monitoring/Administrative $1.8 $0.9 $2.7 
State Costs $0.9 $0.1 $1.0 
Total Cost 1 	$173 $8 $181 

The average annual household costs for the homes served by the approximately 2,387 CWSs 
that require treatment are expected to be approximately $32 per year. The average annual 
household costs are shown categorized by system size in Table 3. The disparity in household 
costs between systems sizes is due to economies of scale. Larger systems are able to spread 
the costs they incur over a larger customer base. 

Table 3. Total Annual Costs (Dollars) per Household for CWSs 
System Size 25-500 501-3,300 3.3K-10K 10K-and above 

Annual $ 327-$162 $ 71-$58 $ 38 $32-$0.86 
Household 

Costs 

The estimated average annual costs for CWSs, which exceed the final MCL of 10 pg/L and are 
required to treat, are shown in Table 4 categorized by system size. 

Table 4: Average Annual Costs per CWS (Dollars) 
CWS System Size Costs ($ ) 

25-500 $6,494-$12,358 
501-3, 300 $22,100-$53,086 

3,300-10,000 $111, 646 
10,000 and above $531,584-$1,340,716 

9. What are the benefits of this rule? 

The rule will protect approximately 13 million Americans served by CWSs and NTNCWSs (this 
number is based on reducing arsenic from 50 to 10 pg/L) . Reducing arsenic from 50 to 10 Ng/L 
will prevent - 19-31 cases of bladder cancer and - 5-8 deaths due to bladder cancer per year. 
EPA estimates that reducing arsenic from 50 to 10 pg/L will prevent ^ 19-25 cases of lung 
cancer and - 16-22 deaths due to lung cancer per year. in addition to these quantifled benefits, 
there are substantial non-quantified benefits of this rule, inciuding reducing the incidences of 
non-cancerous effects summarized above. 

The quantified annual benefits for the today's rule range from $140 to $198 million. The benefit 
range consists of both lower and upper bound estimates. These estimates reflect the upper and 
lower bound of the risk range addresssed by this rule as well as different drinking water 
consumption distributions that were used in our analysis. 
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10. Is there funding associated with this rule? 

Since 1996, the Drinking Water State Revolving Loan Fund (DWSRF) has made over $3.2 
billion available for Ioans to help water systems improve their infrastructure. EPA also provides 
funding to States that have primary enforcement responsibility for their drinking water programs 
through the Public Water Systems Supervision (PWSS) grants program. Other federal funds are 
available through Housing and Urban Development's Community Development Block Grant 
Program, and the Rural Utilities Service of the U.S. Department of Agriculture. In the most 
recent year, 2000, the DWSRF and Rural Utilities Service combined made $1.7 billion available 
to States and public water systems for capital improvements and infrastructure needs. 

11. How did EPA consult with stakeholders? 

From 1997-1999, EPA conducted a number of Agency workgroup meetings on arsenic as well 
as five stakeholder meetings across the country. Representatives of eight Federal agencies, 19 
state offices, 16 associations, 13 corporations, 14 consulting engineering companies, two 
environmental organizations, three members of the press, 37 public utilities and cities, four 
universities, and one Indian tribe attended the stakeholder meetings on arsenic. Five States also 
provided written comments on implementation issues during the rule development process. The 
Office of Water staff presented an overview of the arsenic rulemaking to over 900 Tribal 
attendees in 1998 and provided more detailed information in 1999 to 25 Tribal council members 
and water utility operators from 12 Indian tribes. 

As part of the Small Business Regulatory and Enforcement Flexibility Act (SBREFA) 
consultation process, EPA also received substantial input from discussions with small entity 
representatives. The National Drinking Water Advisory Council (NDWAC) provided useful input, 
particularly on the benefits analysis and small systems affordability. We also posted discussion 
papers produced for our stakeholder interactions on the Office of Ground Water and Drinking 
Water (OGWDW) Internet site and sent them directly to participants at stakeholder meetings 
and others who expressed interest. In addition, EPA provided updates on our rulemaking 
activities at national and regional meetings of various groups and trade associations. 
Furthermore, we participated in technical workgroup meetings held by the American Water 
Works Association (AWWA). EPA received comments from over 1,100 commenters from the 
public on the proposed rule. EPA has considered these comments carefully in developing 
today's final rule for arsenic. 

12. Where can the public get more information about this final rule? 

For general information on arsenic in drinking water, contact the Safe Drinking Water Hotline, at 
(800) 426-4791, or visit the EPA Safewater website at http://www.epa.gov/safewater  or the 
arsenic website at http_//www.epa.gov/safewater/arsenic.html.  

In addition to this technical fact sheet, the following documents and fact sheets will be available 
to the public at EPA's web site on arsenic in drinking water: 

1. Federal Register notice of the final arsenic regulation 
2. Detailed technical support documents on Arsenic in Drinking Water 
3. Consumer Fact Sheet on Arsenic in Drinking Water 

A copy of the Federal Register notice of the final regulation or any of the technical and 
consumer facts sheets can be obtained by contacting the Safe Drinking Water Hotline at (800) 
426-4791 and (703) 285-1093. The Safe Drinking Water Hotline is open Monday through Friday, 
excluding Federal holidays, from 9:00 a.m. to 5:30 p.m. Eastern Time. 

You will need Adobe Acrobat Reader to view the Adobe PDF files on this page. See 
EPA's PDF paae for more information about getting and using the free Acrobat 
Reader. 

Safewater Home  I  About Our Office  I  Publications  I  Calendar  I  Links  I  Office of Water  I En Esoanal 
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Technical Factsheet on: CADMIUM 
List of Contaminants 

As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication: 
National Primary Drinking Water Regulations 

Drinking Water Standards 

MCLG: 0.005 mg/I 
MCL: 0.005 mg/I 
HAL(child): 1-to 10-day: 0.04 mg/L; Longer-term: 0.005 mg/L 

Health Effects Summary 

Acute: EPA has found cadmium to potentially cause a variety of effects from acute exposures, 
including: nausea, vomiting, diarrhea, muscle cramps, salivation, sensory disturbances, liver 
injury, convulsions, shock and renal failure. 

Drinking water levels which are considered "safe" for short-term exposures: For a 10-kg (22 Ib.) 
child consuming 1 liter of water per day, a one- to ten-day exposure to 0.04 mg/L; a longer-term 
(up to 7 years) exposure to 0.005 mg/L. 

Chronic: Cadmium has the potential to cause kidney, liver, bone and blood damage from long- 
term exposure at levels above the MCL. 

Cancer: There is inadequate evidence to state whether or not cadmium has the potential to 
cause cancer from lifetime exposures in drinking water. 

Usage Patterns 

2.9 million Ibs of cadmium were produoed in the US in 1986, and nearly twice that amount was 
imported in the same year. 

According to 1986 estimates, cadmium is used primarily for metal plating and coating operations 
(35%), including transportation equipment, machinery and baking enamels, photography, 
television phosphors. It is also used in nickel-cadmium and solar batteries (25%), in pigments 
(20%), as a stabilizer in plastics and synthetic products (15%), alloys and other uses (5%). 
Cadmium salts have had a very limited use as fungicide for golf courses and home lawns. 

Release Patterns 

Cadmium occurs naturally in zinc, lead and copper ores, in coal and other fossil fuels, shales 
and is released during volcanic action. These deposits can serve as sources to ground and 
surFace waters, especially when in contact with soft, acidic waters. 

Major industrial releases of cadmium are due to wastestreams and leaching of Iandfills, and 
from a variety of operations that involve cadmium or zinc. These may include: during the 
smelting and refining of zinc, Iead and copper bearing ores; during recovery of inetal by 
processing scrap; during melting and pouring of cadmium metal; during casting of various 
cadmium alloy products used for coating telephone cables, trolley wires, welding, electrodes, 
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automatic sprinkling systems, steam boilers, fire alarms, high pressure/temperature bearings, 
starting switches, aircraft relays, light duty circuit breakers, low temperature solder, and jewelry; 
during fabrication of inetal, alloys, or plated steel; during casting and use of solders; during 
melting of cadmium ingots for paint and pigment manufacture used for coloring of plastics and 
ceramic glazes, electroplating, and in chemical synthesis; during coating of inetals by hot 
dipping or spraying; during manufacture of nickel-cadmium batteries for use in radio portable 
telephones, convenience appliances, and vented cells used in airplanes, helicopters, and stand- 
by power and lighting. The remaining cadmium emissions are from fossil fuel combustion, 
fertllizer application, and sewage sludge disposal. 

Cadmium also occurs as a by-product of corrosion of some galvanized plumbing and distribution 
system materials. 

From 1987 to 1993, according to EPA's Toxic Chemical Release Inventory, cadmium releases 
were primarily from zinc, lead and copper smelting and refining industries, with the largest 
releases occurring in Arizona and Utah. 

Environmental Fate 

The oxide and sulfide are relatively insoluble while the chloride and sulfate salts are soluble. 
adsorption of cadmium onto soils and silicon or aluminum oxides is strongly pH-dependent, 
increasing as oonditions become more alkaline. When the pH is below 6-7, cadmium is 
desorbed from these materials. Cadmium has considerably less affinity for the absorbents 
tested than do copper, zinc, and lead and might be expected to be more mobile in the 
environment than these materials. 

Studies have indicated that cadmium concentrations in bed sediments are generally at Ieast an 
order of magnitude higher than in overlying water. A study of Oftawa River sediments found that 
sediment composed mainly of well sorted sand may be an efficient sink for heavy metals if there 
is a significant amount of organic material added to the sediments by the commercial activities 
such as logging. Both sorption and desorption were controlled by the nature of total heavy metal 
loading, the sediment type, and the surface water characteristics. 

Addition of anions, such as humate, tartrate, to dissolved cadmium caused an increase in 
adsorption. The mode by which cadmium is sorbed to the sediments is important in determining 
its disposition toward remobilization. 

Cadmium found in association with carbonate minerals, precipitated as stable solid compounds, 
or co-precipitated with hydrous iron oxides would be less likely to be mobilized by resuspension 
of sediments or biological activity. Cadmium absorbed to mineral surfaces (eg clay) or organic 
materials would be more easily bioaccumulated or released in the dissolved state when 
sediments are disturbed, such as during flooding. 

Cadmium is not known toform volatile compounds in the aquatic environment. 

Bioconcentration of cadmium sulfate, nitrate and chloride has been studied in a wide variety of 
aquatic organisms, and can be quite high in some species, low in others. For example, rainbow 
trout have a BCF of 33 while a BCF of 2213 was measured in the mosquito fish. Similarly, 
diPferent species of clams have BCFs ranging from 160 to 3770. 

Chemical/Physical Properties 

CAS Number: 744043-9 (metal) 

Color/ Form/Odor: Cadmium is a lustrous silvery metallic element found only in combined forms 
in nature. 

Soil sorption coefficient: Koc = N/A; mobility higher than other metals 

Bioconcentration Factor: Fish: 33 to 2213; Shell fish: 5 to 2500; Other invertebrates: 164 to 
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4190; Plants: 603 to 960. 

Common Ores: sulfide- greenockite; carbonate- octavite; others: hawleyite. Also found in zinc, 
copper, lead ores. 

Solubilities (water): 

acetate- very soluble 
bromide- 570 g/L at 10 deg C 
carbonate- insoluble 
chloride-1400 g/L at 20 deg C 
fluoroborate- very soluble 
mercury sulfide- N/A 
nitrate- 1090 g/L at 0 deg C 
oxide- insoluble 
sulfate- 755 g/L at 0 deg C 
sulfide- insoluble 
stearate- N/A 

Other Regulatory Information 

Monitoring: 

— For Ground Water Sources: 

Initial Frequency-1 sample once every 3 years 

Repeat Frequency-If no detections for 3 rounds, once every 9 years 

-- For Surface Water Sources: 

Initial Frequency-1 sample annually 

Repeat Frequency-If no detections for 3 rounds, once every 9 years 

-- Triggers - If detect at > 0.005 mg/L, sample quarterly. 

Analysis 

Reference  S_purce 	 NLethod Number  
EPA 600/4-79-020 
	

213.2 
NTIS PB 91-231498 
	

200.7 
Standard Methods 	 3113B 

Treatment/Best Available Technologies: Coagulation/Filtration, lon Exchange, Lime 
Softening, Reverse Osmosis 

Toxic Release Inventory - Releases to Water and Land, 1987 to 1993 (in pounds): 

Water 
TOTALS 	 31,487 

Top Seven States * 
AZ 503 433,035 
UT 1,750 372,010 
MT 0 315,965 
TN 2,700 288,781 
ID 250 225,761 
MO 2,361 189,914 
WI 0 106,000 

Major Industries* 

Land 
2,059,574 
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Zlnc, lead smelting 5,061 831,948 
Copper smelfing, refining 2,253 805,045 
Indust. inorganic chems 250 225,761 
Electropla6ng, anodizing 0 106,000 
Steelworks, blastfumaces 5 13,000 
Inorganic pigments 5,140 7,000 

* State/Industry totals only include facilities with releases greater than a certain amount - usually 
1000 to 10,000 Ibs. 

For Additional Information: 

EPA can provide further regulatory and other general information: 
EPA Safe Drinking Water Hotline - 800/426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 404/639-6000 

List of, Contaminants 

Safewater Home  I  About Our Office I  Publications  I  Calendar  I Links I  OfSce of Water  I  En Esoanol 

EPA Home I  Privacy and Security Notice  I  Contact Us 

Last updated on Tuesday, November 26th, 2002 
URL: http://www.epa.gov/OGWDW/dwh/t-ioc/cadmium.html  
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Ground Water & Drinking Water 	 ~ 
Recent Additions  i  Contact Us  i  Print Version Search: __ 	_ 

EPA Home  >  Water  > Ground  Water & Drinking Water> Technical Factsheet on: CHROMIUM 

Technical Factsheet on: CHR®MIUM 
List of Contaminants 

As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication: 
National Primary Drinking Water Regulations 

Drinking Water Standards 

MCLG: 0.1 mg/I 
MCL: 0.1 mg/I 
HAL(child): 1-to 10-day: 1 mg/L; Longer-term: 0.2 mg/L 
Note: These standards are based on the total concentration of the trivalent and hexavalent 
forms of dissolved chromium (Cr3+ and Cr 6+). 

Health Effects Summary 

Acute: EPA has found chromium to potentialiy cause the following health effects from acute 
exposures at levels above the MCL: skin irritation or ulceration. 

Drinking water leveis which are considered "safe" for short-term exposures: For a 10-kg (22 Ib.) 
child consuming 1 iiter of water per day, a one- to ten-day exposure to 1 mg/L; a longer-term (7 
years) exposure to 0.2 mg/L. 

Chronic: Chromium has the potential to cause the following health effects from long-term 
exposures at levels above the MCL: damage to liver, kidney circuiatory and nerve tissues; 
dermatitis. 

Cancer: There is no evidence that chromium in drinking water has the potentiai to cause cancer 
from lifetime exposures in drinking water. 

Usage Patterns 

Chromium and its compounds are used in metal alloys such as stainless steel; protective 
coatings on metal; magnetic tapes; and pigments for paints, cement, paper, rubber, composition 
floor covering and other materiais. Other uses include: chemical intermediate for wood 
preservatives, organic chemical synthesis, photochemical processing and industrial water 
treatment. In medicine, chromium compounds are used in astringents and antiseptics. They aiso 
are used In cooling waters, and in the Ieather tanning industry, in catalytic manufacture, and in 
fungicides; as an algaecide against slime forming bacteria and yeasts in brewery processing 
water and brewery warmer water. 

Chromic acid consumption patterns in 1988: wood preserving, 63%; metal finishing, 22%; other, 
inciuding water treatment, magnetic particles and catalysts, 7%; exports, 8%. Demand: 1987: 
57,500 tons; 1988: 62,500 tons; 1992 (projected): 78,800 tons. 

Sodium Bichromate consumption patterns in 1988: chromic acid, 54%; leather tanning, 9%; 
chromium oxide, 9%; pigments, 8%; wood preservation, 5%; other, including drilling muds, 
catalysts, water treatment, metal finishing, 5%; exports, 10%. Demand: 1987: 150,000 tons; 
1988: 164,000 tons; 1992 (projected): 180,000 tons 
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Release Patterns 

Chromium occurs in nature mostly as chrome iron ore, or chromite. Though widely distributed in 
soils and plants, it is rare in natural waters. The two largest sources of chromium emission in the 
atmosphere are from the chemical manufacturing industry and combustion of natural gas, oil, 
and coal. 

Other sources include wind transport from road dust, cement producing plants because cement 
contains chromium, the wearing down of asbestos brake linings from automobiles or similar 
sources of wind carried asbestos since asbestos contains chromium, incineration of municipal 
refuse and sewage sludge, exhaust emission from automotive catalytic converters, emissions 
from cooling towers that use chromium compounds as rust inhibitors, waste waters from 
electroplating, leather tanning, and textile industries when discharged into surface waters, and 
solid wastes from chemical manufacture. 

From 1987 to 1993, according to the Toxics Release Inventory, chromium compound releases 
to land and water totalled nearly 200 million pounds, of which about 99 percent was to land. 
These releases were primarily from industrial organic chemical industries which use chromium 
as an intermediate. The largest releases occurred in Texas and North Carolina. The largest 
direct releases to water occurred in Georgia and Pennsylvania. 

Background levels in water average 1 ug/L while municipal drinking water contain 0.1-35 ug/L. 
The higher values of chromium can be related to sources of anthropogenic pollution. In ocean 
water, the mean chromium concentration is lower than in river water, and its value is 0.3 ug/I, 
with a range of 0.2 to 50 ug/I. 

A survey of 3834 tap waters reported the concentrations of chromium to range from 0.4 to 8.0 
ug/1. The reported chromium concentrations in this study may be a little higher than the actual 
values due to inadequate flushing of tap water before collection of samples. This indicates that 
the concentration of chromium in household tap water may increase due to plumbing materials. 

Environmental Fate 

Chromium is not likely to migrate to ground water. A field trial on the application of wastewater 
treatment sludge to soils found movement of heavy metals, including chromium, from the soil 
surface to a depth of 10 cm, but most of the metal (mean 87%) remained in the upper 5 cm of 
soil. Uptake by plants is generally low; it was found to be greater from ultrabasic soils by a factor 
of 5-40 than on calcareous or silica-based soils. 

Chromium compounds are very persistent in water. Most of the chromium in surFace waters may 
be present in particulate form as sediment. Some of the particulate chromium would remain as 
suspended matter and ultimately be deposited in sediments. 

The exact chemical forms of chromium in surface waters are not well defined. Although most of 
the soluble chromium in surface waters may be present as Cr(VI), a small amount may be 
present as Cr(III) organic complexes. Hexavalent chromium is the major stable form of 
chromium in seawater; however, Cr(VI) may be reduced to Cr(III) by organic matter present in 
water, and may eventually deposit in sediments. 

Though little data is available, there is a high potential for bioconcentration of chromium in 
aquatic organisms. Snails showed an accumulation factor of 1 x10+6. 

Chemical/Physical Properties 

CAS Number: 7440-47-3 

Color/ Form/Odor: Chromium is metal found in nature only in the combined state. 

Soil sorption coefficient: N/A; Low mobility 
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Bioconcentration Factor: BCF in plants, 1000; in snails, 1,000,000; expected to accumulate in 
aquatic organisms. 

Common Ores: oxide- Iron chromite 

Solubilities: 

chloride- soluble in cold water 
chromate- 0.2 mg/L (lead salt) 
chromate- 873 g/L at 30 deg C(sodium salt) 
chromate oxide- insoluble 
dichromate- 2380 g/L at 0 deg C(sodium salt) 
dioxide- insoluble 
oxide- insoluble 
sulfate- insoluble 
trioxide- 617 g/L at 0 deg C 

Other Regulatory Information 

Monitoring: 

-- For Ground Water Sources: 

Initial Frequency-1 sample once every 3 years 

Repeat Frequency-If no detections for 3 rounds, once every 9 years 

— For SurFace Water Sources: 

Initial Frequency-1 sample annually 

Repeat Frequency-If no detections for 3 rounds, once every 9 years 

— Triggers - If detect at > 0.1 mg/L, sample quarterly. 

Analysis 

Rete.rence Source 	 Method Number  
EPA 600/4-79-020 
	

218.2 
NTIS PB 91-231498 
	

200.7 
Standard Methods 	 31136;3120 

Treatment/Best Available Technologies: Coagulation/Filtration; lon Exchange, Reverse 
Osmosis, Lime Softening (for Crlll only) 

Toxic Release Inventory - Releases to Water and Land, 1987 to 1993 (in pounds): 

Water 	 Land 
TOTALS 	 2,876,055 

	
196,880,624 

Top Ten States * 
TX 102,079 64,301,920 
NC 43,522 55,217,044 
IN 85,570 15,955,895 
OH 51,830 8,319,600 
UT 1,750 5,817,015 
AR 2,300 3,532,000 
KY 255 2,491,519 
PA 110,149 2,337,905 
GA 679,721 1,404,698 
ID 91,750 1,404,870 
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Major Industries* 
Indust. organics 3,272 120,707,814 
Steelworks, Blast furn. 609,174 16,638,880 
Electrometallurgy 33,269 10,796,928 
Copper smelting, reflning 1,750 5,817,015 
Nonferrous smelting 2,300 3,532,000 
Inorganic pigments 88,721 1,375,700 
Pulp mills 985,800 224,198 

' State/Industry totals only include facilities with releases greater than a certain amount - usually 
1000 to 10,000 Ibs. 

For Additional Information: 

EPA can provide further regulatory and other general information: 
EPA Safe Drinking Water Hotline - 800/426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 404/639-6000 

List of Contaminants 

Safewater Home I About Our Offce  I  Publications  I  Calendar  I Links I Office of Water  I  En Espanol 

EPA Home I  Privacy and Security Notice  I  Contact Us 

Last updated on Tuesday. November 26th, 2002  
URL: http://www.epa.gov/OGWDW/dwh/t-ioc/chromium.html  
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Drinking Water and Technical Factsheet on: LEAD Health Basics 

Frequently Asked 
Questions  List of Contaminants  

Local Drinking Water 
Information As 	art of the Drinkin 	Water and Health 	a es, this fact sheet is 	art of a lar er 	ublication: p 	g 	 P 9 	 P 	9 	p 

National Primary Drinking Water Regulations 
Drinking Water 

Standards 
Drinking Water Standards 

List of Contaminants & 
MCLs MCLG: zero 

Regulations & Action Level: > 0.015 mg/L in more than 10 percent of tap water samples 
Guidance HAL(child): none 

Public Drinking Water - 
Systems Health Effects Summary 

Source Water 
Protection Acute: Lead can cause a variety of adverse health effects in humans. At relatively low levels of 

Underground Injection exposure, these effects may include interference with red blood cell chemistry, delays in normal 
Control physical and mental development in babies and young children, slight deficits in the attention 

span, hearing, and learning abilities of children, and slight increases in the blood pressure of 
Data & Databases some adults. It appears that some of these effects, particularly changes in the levels of certain 
Drinking Water blood enzymes and in aspects of children's neurobehavioral developinent, may occur at blood 

4cademy lead levels so low as to be essentially without a threshold. 

6afe Drinking Water 
Act Chronic: Chronic exposure to lead has been linked to cerebrovascular and kidney disease in 

National Drinking humans. 
Water Advisory 
Council Cancer: Lead has the potential to cause cancer from a lifetime exposure at levels above the 

Water Infrastructure action level.  
Security 
_ Usage Patterns 

Lead is the fifth most important metal in the USA economy in terms of consumption. Of this 
approximately 85% of the primary lead is produced domestically and 40-50% is recovered and 
recycled. Eighty eight percent of the lead mined in the US comes from seven mines in the New 
Lead Belt in southeastern Missouri; the rest coming from eight mines in Colorado, Idaho, and 
Utah. Three of the six USA lead smelters are from this region, the others are located in Idaho, 
Montana, and Texas. 

Release Patterns 

Lead occurs in drinking water from two sources: (1) Lead in raw water supplies, i.e., source 
water or distributed water, and (2) corrosion of plumbing materials in the water distribution 
system (corrosion by-products). Most lead contamination is from corrosion by-products. 

Occurrence in Source Water and Distributed Water. Based on a variety of water quality surveys, 
EPA now estimates that approximately 600 groundwater systems and about 215 surface 
suppliers may have water leaving the treatment plant with lead levels greater than 0.005 mg/L 
These two sources together indicate that less than 1 percent of the public water systems in the 
United States have water entering the distribution system with lead levels greater than 0.005 
mg/L. These systems serve less than 3 percent of people that receive their drinking water from 
public water systems. 
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From 1987 to 1993, according to the Toxics Release Inventory lead compound releases to land 
and water totalled nearly 144 million Ibs., almost all of which was to land. These releases were 
primarily from lead and copper smelting industries. The largest releases occurred in Missouri, 
Arizona and Montana. The largest direct releases to water occurred in Ohio. 

Occurrence as a Corrosion By-Product. Lead in drinking water results primarily from corrosion of 
materials located throughout the distribution system containing lead and copper and from lead 
and copper plumbing materials used to plumb public- and privately-owned structures connected 
to the distribution system. The amount of lead in drinking water attributable to corrosion by- 
products depends on a number of factors, including the amount and age of lead and copper 
bearing materials susceptible to corrosion, how long the water is in contact with the lead 
containing surraces, and how corrosive the water in the system is toward these matertals. 

The potential sources of lead corrosion by-products found in drinking water can include: Water 
service mains (rarely), Iead goosenecks or pigtails, lead service lines and interior household 
pipes, lead solders and fluxes used to connect copper pipes, alloys containing lead, including 
some faucets made of brass or bronze. 

Most public water systems serve at least some buildings with lead solder and/or lead service 
lines. EPA estimates that there are about 10 million lead service lines/connections. About 20 
percent of all public water systems have some lead service Iines/connections within their 
distribution system. 

The amount of lead in drinking water depends heavily on the corrosivity of the water. AII water is 
corrosive to metal plumbing materials to some degree, even water termed noncorrosive or water 
treated to make it less corrosive. The corrosivity of water to lead is influenced by water quality 
parameters such as pH, total alkalinity, dissolved inorganic carbonate, calcium, and hardness. 
Galvanic corrosion of lead into water also occurs with lead-soldered copper pipes, due to 
differences in the electrochemical potential of the two metals. Grounding of household electrical 
systems to plumbing may also exacerbate galvanic corrosion. 

Environmental Fate 

Lead may enter the environment during its mining, ore processing, smelting, refining use, 
recycling or disposal. The initial means of entry is via the atmosphere. Lead may also enter the 
atmosphere from the weathering of soil and volcanos, but these sources are minor compared 
with anthropogenic ones. 

Lead will be retained in the upper 2-5 cm of soil, especially soils with at least 5% organic matter 
or a pH 5 or above. Leaching is not important under normal conditions. It is expected to slowly 
undergo speciation to the more insoluble sulfate, sulfide, oxide, and phosphate salts. 

Lead enters water from atmospheric fallout, runoff or wastewater; little is transferred from natural 
ores. Metallic lead is attacked by pure water in the presence of oxygen, but if the water contains 
carbonates and silicates, protective films are formed preventing further attack. That which 
dissolves tends to form Iigands. Lead is effectively removed from the water column to the 
sediment by adsorption to organic matter and clay minerals, precipitation as insoluble salt, and 
reaction with hydrous iron and manganese oxide. Under most circumstances, adsorption 
predominates. 

Lake sediment microorganisms are able to directly methylate certain inorganic lead compounds. 
Under appropriate conditions, dissolution due to anaerobic microbial action may be significant in 
subsurface environments. The mean percentage removal of lead during the activated sludge 
process was 82% and was almost entirely due to the removal of the insoluble fraction by 
adsorption onto the sludge floc and to a much lesser extent, precipitation. 

The most stable form of lead in natural water is a function of the ions present, the pH, and the 
redox potential. In oxidizing systems, the least solubte common forms are probabty the 
carbonate ;  hydroxide, and hydroxycarbonate. In reduced systems where sulfur is present, PbS 
is the stable solid. The solubility of Pb is 10 ppb above pH 8, while near pH 6.5 the solubility can 
approach or exceed 100 ppb. Pb(0) and Pb(+2) can be oxidatively methylated by naturally 
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occurring compounds such as methyl iodide and glycine betaine. This can result in the 
dissolution of lead already bound to sediment or particulate matter. 

Lead does not appear to bioconcentrate significantly in fish but does in some sHelifish such as 
mussels. Evidence suggests that lead uptake in fish is localized in the mucous on the epidermis, 
the dermis, and scales so that the availability in edible portions do not pose a human health 
danger. 

Chemical/Physical Properties 

CAS Number: 7439-92-1 

Color/ Form/Odor: Bluish-white, silvery, gray metal, lustrous when freshly cut. 

Soil sorption coefficient: N/A; Low mobility in most soils, lowest at neutral pH and high organic 
matter. 

Common Ores: sulfide-Galena; oxide-Lanarkite; carbonate-Cerrusite; sulfate-Anglesite 

Bioconcentration Factor: Log BCFs for fish, 1.65; shellfish, 3.4 

Solubilities: 

acetate- 443 g/L at 20 deg C 
arsenate- insoluble in cold water 
carbonate- 0.0011 g/L at 20 deg C 
chloride- 10 g/L cold water 
chromate- 0.2 mg/L 
nitrate- 376.5 g/L at 0 deg C 
oxide- 0.05 g/L at 20 deg C 
dioxide- insoluble 
phosphate- insoluble 
sulfate- 0.4 g/L 
sulfide- insoluble 
tetraethyl- 0.29 mg/L at 25 deg C 
thiocyanate- 0.5 g/L at 20 deg C 
thiosulfate- 0.3 g/L cold water 

Other Regulatory Information 

Monitoring: For Lead For Water Quality_Parameters 
Within the At Entry to the 

&$160; AtHomeTaps Distribution Distribution 
System System 

Monitoring Period 
Initial Every 6 months Every 6 months Every 6 months 
After corrasion 
control installation Every 6 months Every 6 months Every 2 weeks 

Reduced monitoring 
- Conditional Once a year Every 6 months Every 2 weeks 
- Final Every 3 years Every 3 years Every 2 weeks 

Analysis 

Reference Source 	 Method Number 
EPA 800/4-83-043 	 239.2; 200.8; 200.9 

Treatment/Best Available Technologies 

Source water: lon exchange; lime softening; reverse osmosis; coagulation/filtration 

Corrosion Control: pH and alkalinity adjustment; calcium adjustment; silica- or phosphate-based 
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oorrosion inhibition 

Toxics Release Inventory - Water and Land Reteases, 1987-93 (in pounds) 

Water 	 Land 
TOTALS 	 970,827 	 143,058,771 

Top Twelve States * 
MO 4,408 40,656,278 
AZ 771 23,240,625 
MT 0 20,822,517 
UT 4,600 11,881,000 
TX 1,988 11,515,211 
OH 127,990 5,196,522 
IN 62,894 4,851,940 
TN 7,140 2,095,489 
IL 26,601 1,930,000 
WI 1,310 1,350,960 
MN 0 1,313,895 
NM 0 1,060,880 

Major Industries* 
Lead smelting, refining 31,423 68,996,819 
Copper smelting 5,371 34,942,505 
Steelworks, blast furn. 379,849 18,149,696 
Storage batteries 0 1,867,292 
China plumbing fixtures 1,310 1,350,960 
Ironfoundries 10,021 1,274,777 
Copper mining 0 1,240,000 

* State/Industry totals only include facilities with releases greater than 100,000 Ibs. 

For Additional Information: 

EPA can provide further regulatory and other general information: 
EPA Safe Drinking Water Hotline - 8001426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 404/639-6000 

List of Contaminants 

Safewater Home  I  About Our Office  I  Publications  I Calendar I Links I  Office of Water  I  En Esoanol 

EPA Home  I  Privacy and Securily Nofice I  Contact Us 

Last updated on Tuesday, November 26th, 2002 
URL: http://www.epa.gov/OGWDW/dwh/t-ioc/lead.html  
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Drinking Water and Technical Factsheet ®n: SELENIUM Health Basics 

Frequently Asked 
Questions List of  Contaminants  

Local Drinking Water 
Information As part of the Drinking Water and Health pages, this fact sheet is part of a larger publication: 

National Primary Drinking Water Regulations 
Drinking Water 

Standards 
Drinking Water Standards 

List of Contaminants & 
MCLs MCLG: 0.05 mg/I 

Regulations & MCL: 0.05 mg/1 
Guidance HAL(child): none 

Public Drinking Water 
Systems Health Effects Summary 

Source Water 
Protection Acute: Selenium is an essential nutrient at low levels. However, EPA has found it to potentially 

Underground Injection cause the following health effects from acute exposures at levels above the MCL: hair and 
Control fingernail changes; damage to the peripheral nervous system; fatigue and irritability. 

Data & Databases r  
No Health Advisories have been established for short-term exposures. 

'nking Water 
academy Chronic: Selenium has the potential to cause the following health effects from long-term 

Safe Drinking Water exposures at levels above the MCL: hair and fingernail loss; damage to kidney and liver tissue, 
Act and the nervous and circulatory systems. 

National Drinking 
Water Advisory Cancer: There is no evidence that selenium has the potential to cause cancer from lifetime 
Council exposures in drinking water. 

Water Infrastructure 
Security Usage Patterns 

Selenium is used extensively in the manufacture and production of glass, pigments, rubber, 
metal alloys, textiles, petroleum, medical therapeutic agents, and photographic emulsions. 
Selenium dioxide is the most widely used selenium compound in industry. It is used as an 
oxidizing agent in drug and other chemical manufacture; a catalyst in organic syntheses; an 
antioxidant in lubricating oils. 

Production in 1985 was reported to be 429,515 pounds, with demand for its various uses as 
follows: electronic and photocopier components, 35%; Glass manufacturing, 30%; Chemical and 
pigments, 25%; and Other, 10%. 

Release Patterns 

There are no true deposits of selenium anywhere and it cannot economically be recovered from 
the earth directly. It usually occurs in the sulfide ores of the heavy metals; this includes pyrite, 
clausthalite, naumannite, tienammite and in selenosulfur. Soils in the neighborhood of 
tend to have enriched amounts of selenium. Selenium is the most strongly enriched element in 
coal, being present as an organoselenium compound, a chelated species, or as an adsorbed 
element. 

Selenium compounds are released to the air during the combustion of coal and petroleum fuels, 
and during the smelting and refining of other metals. 
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From 1987 to 1993, according to the Toxics Release Inventory selenium releases to land and 
water totalled over 1 million Ibs., of which about 99 percent was to land. These releases were 
primarily from copper smelting industries. The largest releases occurred in Utah. The largest 
direct releases to water occurred in Indiana. 

Selenium concentration in fresh water is usually around 0.02 ppm. The selenium content of 
surface water is greatly influenced by pH, being high in acidic (pH < 3.0) and in alkaline waters 
(pH > 7.5). Traces of selenium ranging from 0.0000-0.01 ppm are commonly found in 
community drinking water. 

Environmental Fate 

The toxicity of selenium depends on whether it is in the biologically active oxidized form. In 
alkaline soils and oxidizing conditions, selenium may be oxidized sufficiently to maintain the 
availability of its biologically active form, and cause plant uptake of the metal to be increased. 

In acidic or neutral soils, it tends to remain relatively insoluble and the amount of biologically 
available selenium should steadily decrease. Selenium volatilizes from soils when converted to 
volatile selenium compounds (such as dimethyl selenide, dimethyl diselenide, and others) by 
microorganisms. 

It is known that selenium accumulates in living tissues. For example, the selenium content of 
human blood is about 0.2 ppm. This value is about 1000 times greater than the selenium found 
in surface waters. It is clear that the human body does accumulate or concentrate selenium with 
respect to the environmental Ievels of selenium. Selenium has been found in marine fish meal at 
levels of about 2 ppm. This amount is around 50,000 times greater than the selenium found in 
seawater. 

Selenium dioxide is the primary source of problems from industrial exposures since the dioxide 
forms selenious acid with water or sweat, and the acid is an irritant. Selenium compounds 
released during coal or petroleum combustion may be a significant source of exposure. 

Chemical/Physical Properties 

CAS Number: 7782-49-2 

Color/ Form/Odor: Selenium is a metal which exists in nature only in the combined form. 

Soil sorption coefficient: N/A 

Bioconcentration Factor: BCF of 1000 in humans; 50,000 in marine fish 

Solubilities: 

dioxide- 384 g/L at 14 deg C 
hydrogen- 3.8 L/L at 4 deg C 
sodium- 850 g/L at 20 deg C 
sulfide- insoluble 

Common Ores: Usually found in the sulfide ores of the heavy metals, such as pyrite, 
clausthalite, naumannite, tiemannite. Also found in coal. 

Other Regulatory Information 

Monitoring: 

-- For Ground Water Sources: 

Initial Frequency-1 sample once every 3 years 

http://www.epa.gov/OGWDW/dwh/t-ioc/selenium.html 	 12/10/2003 
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Repeat Frequency-If no detections for 3 rounds, once every 9 years 

-- For Surface Water Sources: 

Initial Frequency-1 sample annually 

Repeat Frequency-If no detections for 3 rounds, once every 9 years 

-- Triggers - If detect at > 0.05 mg/L, sample quarterly. 

Analysis 

Reference Source 
EPA 600/4-79-020 
ASTM Standards 1991 
Standard Methods (17th e(i) 

tVLethod Number 
270.2 
D3859-84A;D3859-88 
3113B;3114B 

TreatmentlBest Available Technologies: Activated Alumina, Coagulation/Filtration (SeVI 
only), Lime Softening, Reverse Osmosis, Electrodialysis 

Toxic Release Inventory - Releases to Water and Land, 1987 to 1993 (in pounds): 

Water 
TOTALS 	 13,556 

Top Five States* 
UT 1,578 
AZ 0 
WI 0 
IN 5,300 
TX 359 

Major Industries* 
Copper smelting, refining 
Metal coatings 
Petroleum refining 

Land 
1,010,686 

696,515 
260,632 
45,000 
0 
4,920 

1,500 	962,067 
0 	45,000 
8,949 	977 

* Land totals only include facilities with releases greater than 1000 Ibs. 

For Additional Information: 

EPA can provide further regulatory and other general information: 
EPA Safe Drinking Water Hotline - 800/426-4791 

Other sources of toxicological and environmental fate data include: 
Toxic Substance Control Act Information Line - 202/554-1404 
Toxics Release Inventory, National Library of Medicine - 301/496-6531 
Agency for Toxic Substances and Disease Registry - 404/639-6000 

List of Contaminants 

Safewater Home  I  About Our Othce I  Publications ( Calendar  I  Links  I Of6ce of Water  I  En Espa"nol 

EPA Home  I  Privacy and Security NoBce  I  Contact Us 

Last updated on Tuesday, November 26th, 2002 
URL: hltp://www.epa.gov/OGWDW/dwh/t-ioc/selenium.html  

http://www.epa.gov/OGWDW/dwh/t-ioc/selenium.html 	 12/10/2003 
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ACGIH American Conference of Governmental and Industrial Hygienists 

ASTM American Society for Testing and Materials 
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CFR Code of Federal Regulations 
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SIMA SIMALABS International 
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SVOC Semi-volatile Organic Compound 
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1.0 INTRODUCTION 

This section of the site Health and Safety Plan (HASP) defines general applicability and general 

responsibilities with respect to compliance with Health and Safety programs. 

1.1 	Scope and Auulicabilitv 

The purpose of this HA5P is to define the requirements and designate protocols to be followed at the J-Pit 

Redevelopment Site (Site) during Limited Phase II Environmental Site Assessment (Phase II ESA) activities. 

Applicability extends to all government employees, contractors, subcontractors, and visitors. Relevant 

sections of this plan must be reviewed and an agreement to comply with the requirements must be signed by 

all personnel prior to entering any Exclusion Zone or Contaniination ROduction Zone. 

During development of this plan, consideration was given to cunent safety standards as defined by 

Occupational Safety and Health Administration/National histitute of Occupational Safety and Health 

(OSHA/DIIOSH), health effects data and standards for known constituents, and procedures designed to 

account for the potential for exposure to unknown substances. Specifically, the following most recent 

reference sources have been consulted: 

• 	OSHA 29 CFR 1910.120 AND 40 CFR PARTS 300.150 AND 311 

e 	OSFIA 29 CFR 1926 

. 	NIOSH Pocket Guide, 1990 

. 	Genium Publishing Corporation, Geniums Reference Collection, MSDSs 

All operations and equipment at the J-Pit Redevelopment Site will comply with 29 CFR 1910.120 and other 

applicable portions of 29 CFR 1910 and 29 CFR 1926. 

1.2 	Visitors 

Visitors who wish to enter any Contamination Reduction Zone or Exclusion Zone at the Site will be required 

to read and verify compliance with the provisions of [his HASP. In addition, visitors will be expected to 

comply with relevant OSHA requirements such as training (Section 4), medical monitoring (Section 6), and 

respiratory protection (HASP Appendix A). Visitors will also be expected to provide their own protective 



2. 0 KEY PERSONNELQDENTIFICATION OF HEALTH AND SAFETY.PERSONNEL 

2.1 	Kev Personnel 

The following personnel and organizations are critical in the planned activities at the Site. 

Citv of Garv Representatives 

Project Manager 
Ms. Mary Mulligan 
City of Gary 
504 Broadway Suite 1012 
Gary, Indiana 46402 
(219)882-3000 

Coordinator 
Ms. Dorreen Carey 
City of Gary 
504 Broadway Suite 1012 
Gary, Indiana 46402 
(219)882-3000 

Baker Environmental, Inc. (Baker) Reuresentatives 

Project Manager 
Mr. Richard M. Spitaler 
701 East 83rd Avenue 
Merrillville, Indiana 46410 
(219) 736-0263 or(800)473-6847 
Cell Phone: (219) 808-8672  

Technical Manager 
Mr. James Peyton, Baker 
701 East 83rd Avenue 
Merrillville, Indiana 46410 
(219)736-0263 

Site Health and Safety Coordinator 
Mr. Richard Spitaler 
701 East 83'd  Avenue 
Merriville, Indiana 46410 
(219) 736-0263 



requirements, provide site access, and that the health and safety of all site personnel is a primary coneem. 

BAKER  

Baker Environmental, Inc. (Baker), as a contractor for this site, will be responsible for data collection and 

other activities associated with proper conduct of the environmental assessment including implementation 

of this HASP. 

V3 Consultants 

V3 Consultants, as a contractor for this site, will be responsible for wetlands delineation and other activities 

associated with proper conduct of the environmental assessment including implementation of this HASP. 



3.0 TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS 

This section of the HASP defines the hazards identifred during previous site work and review of background 

information, as related to specific field tasks and activities. 

3.1 	Overview of the Site 

The approximately 200-acre J-Pit Redevelopment Site, is located within the 8,200 acre Airport Development 

Zone in the City of Gary. The area is comprised of the approximately the 100 acre Greenspace Site (a fonner 

sand mine known as the J-Pit), and about 100 adjacent acres of abandoned and undeveloped property which 

is divided into four sections. Background information and historic sample data for the J-Pit Redevelopment 

site are contained in detail in the Sampling and Analysis Plan (SAP) (Appendix B of QAPP). The site is 

depicted in Figure 3-1. 

3.2 	Task-by-Task Risk Anaiysis 

This evaluation of hazards is based on the knowledge of site background and anticipated risks posed by the 

specific tasks conducted. The subsections that follow describe each task/operation interms of the specific 

hazards associated with it. Also identified are the protective measures to be implemented during completion 

of those tasks/operations. 

The primary purpose of the Phase II ESA is to determine the extent of groundwater contamination down 

gradient from the site and extent of contaminated soils remaining on-site. 

The Phase II objectives include the following: 

• Define boundaries for areas of potential concem; 

• Conduct surface and subsurface soil investigation using Geoprobe® drill rig; 

• Conduct test pit investigations; 

• Install monitoring wells; 

• Perform groundwater monitoring sampling event for the Site; and 

• Collect surface water and sediment saniples 



by all personnel during the Test Pit investigation. The crew will consist of one person operating backhoe or 

excavator, one laborer, and one geologist providing supervision and oversight. 

The SHSC will perform air monitoring at the boreholes as well as at the breathing zone during Test Pit 

operations with a PID. All PID screening, logging, and sample collection will be conducted remotely from 

the excavator bucket. No personnel will enter the excavation. The SHSC will be responsible for 

implementing the HASP and determining any Ievel-of-protection upgrades (Subsection 7.3.1). No unusual 

sampling methods or site conditions are anticipated that could pose any unique health and safety 

considerations. 

The potential chemical, physical, and biological hazards are presented in Tables 3-1, 3-2, and 3-3. Utilities 

both above and below ground will be located and cleared prior to any Test Pit activities. Equipment shall be 

placed a minimum of 20 feet from electric lines or the lines shall be de-energized and/or insulated to prevent 

contact or arcing 

3.2.3 Monitorina Well Developmen t/Groundwater Sampling/Aouifer Tests (All Phases 

Upon installation, each of the monitoring wells will be developed. Following well development, groundwater 

samples will be obtained from each monitoring well. Chemical hazards associated with tasks where 

monitoring wells are opened and well water is removed, are expected to be minimal. PID monitoring will 

be performed as an initial assessment of well conditions when the well cap is removed (and throughout the 

task as appropriate -- see Subsection 7.3). No monitoring will be required at residential well unless it is 

detemrined by site personnel to be useful. Depending on the weather, heat or cold stress could be a hazard. 

There is also the usual slip/trip/fall physical hazard. The potentiat chemical and physical hazards are 

indicated in Tables 3-1 and 3-2. Biological hazards are as indicated in Table 3-3. Modified Level D 

protection (Section 5) will be used and Level C will be available as a contingency. Groundwater sampling 

procedures are presented in detail in the SAP (Appendix B of QAPP). 

3.2.4  Soil Sampling (AII Phases)  

Subsurface soil samples will be collected using a Geoprobe® or tmck-mounted drill rig. Soil samples shall 

be collected by Geoprobe® and also from select monitor well locations using the drill rig. The Geoprobe* 

drill rig shall collect soil samples using a 4-foot long, 1.5 inch diameter MacroCore® sampler from the 



perform their surveys from locations where no exposure potential exists with assistance and direction from 

Baker. Physical and biological hazards are indicated in Tables 3-2 and 3-3. 



4.0 PERSONNEL TRAINING REQUIREMENTS 

All site personnel will be trained in accordance with OSHA's 29 CFR 1910.120 regulation covering 

Hazardous Waste Operations and Emergency Response. At a uiinimum, all personnel will be trained to 

recognize the hazards associated with each task, the requirements of this HASP, site specific emergency 

procedures, and associated responsibilities. 

4.1 	Preassignment and Annual Refresher Training 

Each employer will be responsible for certifying that its employees meet the requirements of a 40-hour 

preassignment training and 8-hour annual refresher training in compliance with OSHA, prior to arrival on 

site (see Exhibit E). This training shall cover hazard recognition, respiratory protective equipment use, and 

site operations. Each employee will provide the SHSC with a document certifying dates of training attendance 

and latest annual refresher training. The Health and Safety Training Records are included in Eadhibit E. 

4.2 	Site Supervisors TraininQ 

Consistent with OSHA 29 CFR 1910.120 paragraph (e)(4), individuals designated as site supervisors require 

an additional 8 hours of training. The specific training requirements for supervisors include, but are not 

limited to, principles of supervision, elements of health and safety decision-making, the employer's health 

and safery program and the associated employee training program, PPE program, spill containment program, 

and health hazard monitoring procedure and tecbniques. 

The following individuals are identified as site supervisors: 

Name 	 Title/Responsibility 

Richard Spitaler 	 Geologist/Field Team Leader 

Tom Noble 	 Environmental Scientist/Alternate Field Team Leader 



Site-Specific 
Training 	Dailv 	Periodicallv 
Meetin 

X  Decontamination, Sec. 9; 29 CFR 1910.120(k). 

X X Emergency response, Sec. 11; 29 CFR 1910. 120(1). 

X  X  Elements of an emergency response, Sec. 11; 29 CFR 
1910.120(1). 

Procedures for handling site emergency incidents, Sec. 
X X  

11; 29 CFR 1910.120(1), 

X X Shipping and transport, 49 CFR 172.101, IATA. 

X  X Fire extinguishers. 

,y X Sanitation. 

X X Illumination. 



5.0 PERSONAL PROTECTIVE EQUIPMENT TO BE USED 

This section describes the general requirements of the U.S. EPA-designated Levels of Protection (A-D), and 

the specific levels of protection requ'ued for each task at the Site. Table 5-1 lists the various tasks and 

identifies the level of protection for each. 

5.1 	Levels of Protection 

Personnel must wear protective equipment when response activities involve known or suspected atmospheric 

contamination, when vapors, gases, or particulates may be generated by site activities, or when direct contact 

with skin-affecting substances may occur. Full face piece respirators protect lungs, gastrointestinal tract, and 

eyes against airbome toxicants. Chemical-resistant clothing protects the skin from contact with 

skin-destructive and absorbable chemicals. 

The speciflc ieveis of protection and their necessary components have been divided into four categories 

according to the degrees of protection afforded: 

• Level A: Should be worn when the highest level of respiratory, skin, and eye protection is needed. 

. Level B: Should be wom when the highest level of respiratory protection is needed, but a lesser level 

of skin protection. Level B is the prirnary level of choice when encountering unknown environments. 

• Level C: Should be wom when the criteria for using.air-purifying respirators are met, and a lesser 

level of skin protection is needed. 

• Level D: Should be worn only as a work uniform and not on any site with respiratory or skin 

hazards. It provides nunimal protection against chemical hazards. 

Modifications of these levels are pernvtted, and routinely employed during site work activities to maximize 

efficiency. For exunple, Level C respiratory protection and Level D skin protection may be required for a 

given task. Likewisc the type of chemical protective ensemble (i.e., material, forinat) will depend upon 

constituents, degrees of contact, etc. 



5.6 	Reassessment of Protective Proeram 

Upon approval of the SHSC and City of Gary contractors Health and Safety Department, the level of 

personal protective equipment to be used will be upgraded or downgraded based upon a change in site 

conditions or fmdings of investigations. If a significant change occurs, the hazards will be reassessed. 

Indicators of the need for reassessment are: 

• Commencement of a new work phase, such as work that begins on a different portion of the site. 

• Change in job tasks during a work phase. 

• Change of significant wind direction/season/weather. 

• Contaminants other than those previously identified are being handled. 

• Change in ambient levels of constituents. 

• Change in work scope which effects the degrees of contact with contaminants. 

Standard Operating procedures for inspecting PPE are included in E diibit G. 

5.7 	Specific Levels of Protection Planned for the Site 

The following levels of protection will be utilized during activities at the Site (including the contingency 

levels of protection): 

Level A: 	/ / modified 

Level B: 	/ / modified 

/X/ Level C: 	/ / modified 

/X / Level D: 	/X/ modified 

5.8 	Chemical Resistance and Inte¢rity of Protective Material 

The selection of protective clothing will be based upon a review of the manufacturer's fmdings as to chemical 

resistance, permeation, resistance, integrity, and the specific tasks to be performed. Only those items found 

to provide acceptable protection will be utilized. 



5 9 1 2 APR Inspection and Checkout 

APRs in active use should be inspected and checkout at least on a daily basis. The steps to be followed during 

inspection and checkout are as follows: 

• Visually inspect the entire unit for any obvious damages, defects, or deteriorated rubber. 

• Make sure that the facepiece hamess is not damaged. The serrated portion of the harness can 

fragment wbich will prevent proper face seal adjustment. 

• Inspect lens for damage and proper seal in facepiece. 

• Exhalation Valve - pull off plastic cover and check valve for debris or for tears in the neoprene valve 

(which could cause leakage). 

• hihalation Valves (two) - screw off cartridges/canisters and visually inspect neoprene valves for 

tears. Make sure that the inhalation valves and cartridge retainer gaskets are in place. 

• Make sure a protective cover lens is attached to the lens. 

• Make sure the speaking diaphragm retainer ring is hand tight. 

• Make sure that you have the correct cartridge. 

• Don and perform negative and positive pressure test. 

5.9.1.3 StoraQe of APRs 

OSHA requires that respirators be stored to protect against: 

. Dust. 

• Sunlight. 

• Heat. 



6.0 MEDICAL SURVEILLANCE REQUIREMENTS 

A medical monitoring program (which is a part of the City of Gary contractors Health and Safety Program) 

is designed to track the physical condition of employees on a regular basis as well as survey pre-employment 

or baseline cwnditions. With this program, all regulatory requirements for medical monitoring are completed. 

The medical surveillance program, for initial and annual exantis, conducted for Baker employees is included 

in Exhibit F. 

6.1 	Baseline MonitorinQ 

Prior to being assigned to a hazardous or a potentially hazardous activity involving the potential for exposure, 

each employee receives a baseline physical. For City of Gary contractor personnel, the content of the physical 

is determined by a medical consultant. 

The baseline physical will categorize employees as fit-for-duty and able to wear respiratory protection. 

Documentation will be provided by each employee of the medical surveillance as well as the date of the most 

recent respirator fit test and certifieation. 

6.2 	Periodic Monitorine 

In addition to a baseline physical, all employees undergo an updated physical every 12 months. 

All personnel working in contaminated or potentially contaminated areas at the Site will verify current status 

(within 12 months) with respect to medical monitoring. This is done by indicating date of last physical on 

the Safety Plan Agreement Form (HASP Exiribit E). 

6.3 	Site-Specific Medical Monitorine 

No site-specific medical monitoring will be required for individuals entering the Exclusion Zone or 

Contamination Reduction Zone at the Site. 



7.0 FREQUENCY AND TYPES OF AIR MONITORING/PERSONNEL SAMPLING 

This section explains the general concepts of an air monitoring program and specifies the monitoring 

activities that will take plaee during activities at the Site. 

The purpose of air monitoring is to identify and quantify airborne contaminants in order to verify and 

detemiine the level of worker protection needed. hritial screening for identification is often qualitative, i.e., 

the constituent, or the class to which it belongs, is demonstrated to be present but the determination of its 

concentration (quantification) must await subsequent testing. Two principal approaches are available for 

identifying and/or quantifying airborne contaminants: 

• The on-site use of direct-reading instruments. 

• Laboratory analysis of air samples obtained by gas sampling bag, collection media (i.e., filter, 

sorbent), and/or wet-contaminant collection methods. 

Based on results initial screening during previous investigations, the only airbome contaminants of concem 

present on the site are organic gases and vapors. These contaminants shall be monitored using direct read 

PID instruments within the breathing zone at site activity areas. 

7.1 	On-Site Use of Direct-ReadinQ Monitoring Instruments 

Unlike air sampling devices, which are used to collect samples for subsequent laboratory analysis, 

direct-reading instnunents provide data at the time of sampling, enabling rapid decision-making. Data 

obtained from the real-time monitors are used to assure proper selection of personnel protective equipment, 

engineering controls, and work practices. Overall, the instruments provide the user the capability to detemune 

if site personnel are being exposed to concentrations which exceed exposure limits or action levels for 

specific hazardous materials. 

Of significant importance, is the potential of real-time monitors in identifying Immediately Dangerous to Life 

and Health (IDLH) conditions where toxic levels of airborne contaminants are preeent. Periodic monitoring 

of conditions is crifical especially if exposures have increased since initial monitoring or if new site activities 

have begun. 



7.3.1 Site Air Monitoring and Samp►ing Program 

A. 	Air Monitoring Instruments 

X 	1. 	Real-time PID monitors (for organic vapors). 
2. Real-time aerosol monitors (for particulates). 
3. Explosimeters (for explosive enviromnents). 
4. Oxygen monitors (for oxygen levels). 

B. 	Air Monitoring Frequency 

1. Four times daily - twice in moniing and twice in aftemoon. 
2. Twice daily - once in moming and once in aftemoon. 

X 	3. 	Continuous 

Note: For tasks where monitoring is indicated "as appropriate" in Section 3, frequency will be upon initiation 

of each task when work begins on a different portion of the site, and twice daily at a minimum. If readings 

above background are encwuntered, frequency will be continuous untd levels retum to background (also see 

Section 5.6 for further requirements for reassessments of protection program). 

C. 	Monitoring Locations 

1. Upwind and downwind of site activities to determine background levels (outside 
the Contamination Reduction Zone) and ensure site control zone boundaries remain 
appropriate. 

2. Near residents, etc. 
X 	3. 	Key site activity locations: 

X 	decon area 
X 	breathing zone during drilling and sampling operations 

staging area 
excavation arca 
field lab area 

X 	borehole 
storage tanks 

X 	monitoring wells, when cap is removed 
lagoons 

4. 	Fixed stations. 

D. 	Action Levels 

E. 	Reporting Format 



8.0 SITE CONTROL MEASURES 

The following sections define the measures and procedures for maintaining site control. Site control is an 

essential component in the successful implementation of the site health and safety program. Table 8-1 details 

personnel/site control requirements for each task to be conducted at the Site. 

8.1 	Buddv System 

During all tasks, the implementation of a buddy system or telephone/radio communication is mandatory. A 

buddy system requires at least two people who work as a team; each looking out for each other (Level B 

operations require three people). Table 8-1 lists those tasks, which require a buddy system or telephone/radio 

communication and any additional requirements. 

8.2 	Site Communications Plan 

Successful communication between field teams and personnel in the support zone is essential. The following 

communications systems will be available during activities at the Site. 

X 	Radios: Two way (intrinsically safe) 

X 	Compressed air horn 

X 	Hand signals: For communications during drill rig and test pit operations, standard signals 

will be used (see HASP Exhibit B). 

8.3 	Work Zone Definition 

The Exclusion Zone is define,d as the area where contamination is either known or likely to be present, or 

because of activity, will provide a potential to cause harm to personnel. Entry into the Exclusion Zone 

requires the appropriate use of personal protective equipment. 

The Contamination Reduction Zone is the area in which personal and equipment decontamination is 

eonducted. This area is essentially a buffer zone between contaminated areas and clean areas. Activities to 

be conducted in this zone will require levels of personal protection as defined in the decontamination plan 

which is located in Section 9 of this document. 



9.0 DECONTAMINATION PLAN 

Table 5-1 hsts the tasks and specific levels of protection required for each. Consistent with the levels of 

protection required, Tables 9-1 and 9-2 provide a step-by-step representation of the personnel 

decontamination process for Levels C and D. 

9.1 	Levels of Decontamination Protection Required for Personnel 

The levels of protection required for personnel assisting with decontanunation will be modified Level D. 

Dependent upon changes in site conditions and/or concentrations of cont aminan ts, an upgrade to Level C may 

be required. Personnel decontamination steps are listed on Table 9-1 and 9-2 for level C and D PPE, 

respectively. 

9.2 	Eguipment Decontamination 

Sampling and drilling equipment will be decontaminated in accordance with procedures as defined in the 

SAP. All other drilling equipment wdl be washed down with water at high pressure to volatilize and remove 

contamination and visible dirt; and will be allowed to air dry. This activity will be performed so that 

overspray from high-pressure cleaning is carried away from personnel. Decontamination activities will be 

monitored by the SHSC and any discrepancies corrected. MSDSs for possible decontamination chemicals 

to be used at the Site are included in HASP Exhibit C. 

9.3 	Disoosition of Decontamination Wastes 

All purge water and any associated decontamination fluids, will be placed into properly labeled 55-gallon 

drums or polyvinyl tanks, and stored in a secured area within the Site property pending analytical results. 

Soil cuttings may be drummed or stockpiled on plastic sheeting, covered with plastic sheeting and disposed 

with the soils to be excavated. Health and safety disposables, such as sampling gloves, paper towels, or other 

materials which may come in contact with potentially contaniinated materials will be placed in suitable 

containers (such as fiber drums or plastic bags to reduce costs) and stored with the solid and fluid wastes 

pending analytical results. 



10.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 

This section describes contingencies and emergency planning procedures to be implemented at the Site. 

10.1  Pre-Emereencv Plannin¢ 

During the site briefmgs held periodically/daily, all employees will be trained in and reminded of provisions 

of the emergency response plan, communication systems, and evacuation routes. 

The emergency response plan will be reviewed and revised (with proper approvals) as necessary by the SHSC 

in order to ensure that it is adequate and up-to-date with prevailing site conditions. 

10.2 	Lines of Authority 

The SHSC has primary responsibility for responding to and correcting emergency situations. This includes 

taking appropriate measures to ensure the safety of site personnel and the public. Possible actions may 

involve evacuation of personnel from the site area, and evacuation of adjacent residents. The SHSC is 

additionally responsible for ensuring that con -ective measures have been implemented, appropriate authorities 

notiSed, and any followup reports completed (see Exhibit H). 

The individual subcontractor organizations are responsible for assisting the SHSC within the parameters of 

their scope of work. 

10.3 	Emergency Recojznition/Prevention 

Tables 3-1, 3-2, and 3-3 provide a listing of chemical, physical, and biological hazards onsite. Additional 

hazards as a direct result of site activities are listed in Table 10-1, along with prevention and control 

techniques/mechanisms. 

10.4 	Evacuation Routes/Procedures 

In the event of an emergency, which necessitates an evacuation of the Site, an air hom will be sounded three 

times in succession. Personnel will be expected to proceed to the exit (in pairs if possible) and mobilize to 



10.6 Emereencv Contact/Notification Svstem 

The names and telephone numbers for emergency organizations/personnel that may need to be contacted are 

detailed in Table 10-2. 

10.7 Medical EmerQencies 

10.7.1 Response to Medical Emergencies 

In the event of an injury or exposure, trained site personnel will administer first aid up to the level of their 

training. The following Baker individuals have current certification in CPR and First Aid: 

Richard Spitaler 

Tom Noble 

Lakisha Arif-Holmes 

If there is any indication of need or the injured or exposed personnel, or the SHSC, or Site Manager believes 

there is need; additional examination and care will be obtained at the local medical emergency facility. 

Any person who becomes ill or injured in the exclusion zone must be decontaminated to the maximum extent 

possible. If the injury or illness is minor, full decontamination should be completed and first aid administered 

prior to transport. If the patient's condition is serious, at least partial decontamination should be completed 

(i.e., complete disrobing of the victim and redressing'in clean coveralls or wrapping in a blanket.) First aid 

should be administered while awaiting an ambulance or paramedics. All injuries and illnesses must 

immediately be reported to the City of Gary contractor SHSC who in turn, must report them to the City of 

Gary contractors Corporate Health and Safety Department. 

Any person being transported to a clinic or hospital for treatment must have sent with them informalion on 

the chemical(s) they have been exposed to at the site. 

Any vehicle used to transport contaminated personnel, will be treated and cleaned as necessary. 



10.9 	Spill or Leaks 

In the event of a spi91 or a leak site personnel will: 

• Inform SHSC immediately. 

• Locate the source of the spillage. 

• Assess the situation. 

• Determine safety equipment required. 

• Stop the flow if it can be done safely. 

• Begin containment and recovery of the spilled materials. 

Appropriate spill response gear and materials will be maintained on-site in a vehicle, or where easily 

accessible and maintained in readiness. 

All site personnel will be shown the location of spill response gear and materials during site indoctrination 

training. 



11.0 CONFINED SPACE ENTRY 

11.1  Confined Space Entrv 

Confined Space Entry tasks are not anticipated as part of this project. A confined space is defined as 1) a 

space that is large enough and so configured that an employee can bodily enter and perform assigned work 

and 2) has linuted or restricted means for entry or exit, and 3) is not designed for continuous employee 

occupancy. If required confined space entry will be done in accordance with plant safety procedures and 

include the use of a confined space entry pennit, air monitoring, training, and regional safety equipment to 

be used. (Appendix I- Confined Space Entry Program) 



12.0 SPILL CONTAINMENT PROGRAM 

12.1 	Spill Response Plan 

Spill response will be coordinated with City of Gary environmental personnel. In the event of a spill or a leak 

site personnel will: 

• 	Inform SHSC immediately. 

• 	Locate the source of the spillage. 

• 	Assess the situation. 

• 	Determine safety equipment required. 

• 	Stop the flow if it can be done safely. 

• 	Begin containment and recovery of the spilled materials. 

Appropriate spill response gear and materials will be maintained on-site, in a Baker subcontractor vehicle, 

or where easily accessible and maintained in readiness. 

All site personnel will be shown the location of spill response gear and materials during site indoctrination 

training. 

All decontamination solutions and rinses must be carefully collected and contained in sealable containers for 

subsequent testing to determine proper disposal procedures. 



13.0 IIAZARD COMMUNICATION PROGRAM 

13.1 Hazard Communication Plan 

Hazard communication will be coordinated with City of Gary environmental personnel. All potentially 

hazardous material either in use as part of the investigation or by the facility in the investigation area wfll be 

reviewed and documented with the Baker project manager and City of Gary PM. All personnel will be 

informed of potentially hazardous materials as part of the required HASP site meetings. Material safety data 

sheets will be kept on-site as part of the HASP. The Baker Hazard Conununication Program is included as 

E diibit C. 



14.0 HEALTH AND SAFETY PLAN (HASP) REVIEW AND MODIFICATION 

This HASP is a"living document". It is intended to reflect the anticipated site conditions during the installation 

of the Hamilton Standard groundwater hydraulic control and seep collection system activities and the best 

professional judgement of Baker's health and safety professionals, Project Manager, and other contributing 

individuals. When the SHSC observes health and safety situations that have not been addressed in this HASP, 

or the planning appears to be inadequate, the SHSC shall notify the Project Manager for guidance. Best health 

and safety judgement will be used on site until the problem is resolved and the HASP amended. Amendments 

will be provided to the Site Manager and the SHSC via telefax (FAX) followed with hard copies sent by mail. 

All site personnel will have read this HASP, will have been briefed by the SHSC on its contents, and will be 

fanuliar with its provisions. Understanding this HASP and its requirements is certified by each site person 

signing the Health and Safety Training. 



TABLES 



TABLE 3-1 

CHEMICAL HAZARDS OF CONCERN FOR ALL TASKS 
J-PIT REDEVELOPMENT SITE  

GARY, INDIANA 

Hazardous Substance or Compuunds Target Organs Potential Health Effeets 
Chemical Group 

Volatile Organic Compounds Acetone Respiratory System Central Nervous System depression, decreased 
(VOC) Benzene Skin alerhress; headache, sleepiness, loss of 

2-Butznone Blood consciousness 
n-Butyl benzene Central Marrow System 
sec-Butyl benzene Bone Marrow Eyes, nose and throat irritation, nausea, vomiting, 
cis-1,2-dichloropropane Eyes muscle weakness, staggered gait, mentzl 
Ethylbenzene Lungs confusions,coma 

2-Hexanone Liver 	 . 
Isopropyl benune Kidneys Benzene suppresses bnne martow function, 
p-Isopropyl toluene GI tmct causing blood changes, chronic exposure could 
Methylene Chloride cause leukemia 

Napthalene 
Note: because other aromatic hydrocarbons may - 

n-Propyl benzene be contaminated with benzene during distillation, 
Tenachloroethene bezene related health effects should be considered 

1,3,5-Trimethylbenzene when exposure to any of these agents is suspected 

1,2,4-Trimethylbenzene 
Toluene 
Xylene 

Semi-Volatile Organic Bis (2-Ethylhexyl) phthalate Eyes Centml Nervous System depressiun, decreased 
Compounds (SVOC) Butylbenrylphthalene Blood alertness, headache, sleepiness, loss of 

Chrysene Liver consciousness 
Di-n-Octylphthalate Kidneys 
Fluoranthene Red Blood Cells Eyes, nose and throat irriation, nausea, vomiting, 
2-Methyl naphthalene Central Nervous System muscle weakness, staggered gait, mental 
314-Methyl naphthalene Skin confusions, coma 
Naphthalene 
Phenantlrrene Benzene suppresses bone marrow function, 
Phenol causing blood changes, chronic exposure wuld 
Pyrene causeleukemia 

Polyaromatic Hydrucarbons Benzo(a)anthmncene Eyes 
(PAH) Benzo(a)pyrene Blood Note: because other aromatic hydro<arbons may 

Benzo(b)fluoranthene Liver be contaminated with benzene during disfillation, 
Benzo(k)fluoran[hene Kidneys benzene related health etTects should be 
Dibenz(a,h)anthmcene Red Blood Cells considered when exposure to any of these agents i 

Centrnl Nervous System suspected Carcinogen 
Skin 

RCRA Metals Arsenic Eyes Eyes, nose and throat irritztion, nausea, vomiting, 
Barium Blood muscle weakness, staggered gaii, mental 

. Cadmium Liver 	 . confusions, coma  

Chromium Kidneys 
Lead Skin 
Mercury 
Selenium 
Silver 
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TABLE 5-1 

ANTICIPATED LEVELS OF PERSONAL PROTECTIVE EQUIPMENT FOR EACH TASK 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

Activity/Task 	
Level of 	

Comments/Additions** 
Protectionx 

Monitor Well Survey 	 D 

Geoprobe® Soil and Groundwater 	D 	Modified for on-site work 
Investigation 

Drilling and construction of 	 D 	Modified for on-site work 
monitoring wells 

Test Pit Investigation 	 D 
Modified for on-site work 

Groundwater sampling/well 	 D 
development/aquifer tests 

Soil sampling 	 D 	Modified for on-site surflcial 
work and all drilling 

Sediment and Surface Water 	 D 	Modified 

Sampling 

• 	Level C protective gear will be available on site for contingency upgrades during Level D activities. In the event that Level B 
protective equipment is deemed necessary, all field activities requiring that level of protection will be suspended until the situation 
can be re-evaluated and appropriate protective gear can be mobilized to the site.  

• 	In the unlikely event that Level A protective equipment is required, all site activi6es willrbe suspended and the entire field crew will 
be demobilized until further notice. 

• 	See Table 7-1 for action levels and potential upgrades. 



TABLE 5-2 

SPECIFIC COMPONENTS OF LEVELS OF PROTECTION 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

/ X / Level D Tasks: 

Tasks at the J-Pit Redevelopment Site which require Level D Protection with a contingency for 
Level C protection: 

Tasks 'A 	~ 	 . 	;*~ ~Protecttve Equrpment 	: 	 ' 	s  

Monitor Well Survey Work uniform or Tyvek coveralls 

Work gloves (as necessary) 

ANSI-approved safety boots 

Safety glasses 

Hard hat (as necessary for overhead, equipment or 
bump hazards) 

Earplugs (as necessary) 

/ X/ Modified Level D Tasks: 

Tasks at the J-Pit Redevelopment Site which require modifred Level D protection with a contingency for 
Level C protection: 

Tasks Protective Equipment !. 

Geoprobe® drilling and Saranex coveralls* 
construction of monitoring wells, 
excavation of test pits Long cotton underwear or work uniform 

Groundwater sampling, well Surgical inner gloves 
development, and aquifer testing 

Nitrile outer gloves 
Soil and Sediment/Surface Water 
sampling ANSI-approved safety boots 

Latex boot covers 

Hard hat (as necessary for overhead, equipment or 
bump hazards) 

Safety glasses 

Ear plugs (as necessary) 

USCG-approved life vest (for work in boats and near 



TABLE 5-2 (Continued) 

SPECIFIC COMPONENTS OF LEVELS OF PROTECTION 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

gm ~u 	 rt 

ponds) 

/ X/ Level C Tasks (as contingency): 

protecttve~qutpment  

Geoprobe® drilling and Full-face APR w/GMC-H cartridge or equivalent 
construction of monitoring wells, 
excavation of test pits Hooded Saranex coveralls 

Groundwater sampling, well Long cotton underwear or work uniform 
development, and aquifer testing 

Surgical inner gloves 
Soil and Sediment/Surface Water 
sampling Nitrile outer gloves 

ANSI-approved safety boots 

Latex boot covers 

Hard hat (as necessary for overhead, equipment or 
bump hazards) 

Ear plugs (as necessary) 

USCG-approved life vest (for work in boats and near 
ponds) 

Tyvek coveralls can be used for surface soil sampling where soils are dry. 
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TABLE 8-1 

PERSONNEL/SITE CONTROL REQUIREMENTS BY TASK 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

Survey Monitor Wells X NA 

Geoprobe® Drilling, X X Two drillers present at 
Monitoring Well rig at all times 
Installation, Test Pit 
Excavation 

Groundwater Sample, X NA 
Well Development, 
and Aquifer Tests 

Surface Water/ X X Two Sampling 
Sediment Sampling personnel 

Soil Sampling 	 X 	 X 	Two drillers present at 
rig at all times 

Any Physically 	 X 	 X 	NA 
Dangerous Tasks 

NA - Not Applicable 



TABLE S-2 

STANDING ORDERS FOR EXCLUSION ZONE 
J-PIT REDEVELOPMENT SITE 

GARY, INDLANA 

No smoking, eating, or drinking on site 

No horseplay 

No matches or lighters, except in designated areas 

Check in at entrance to the site 

Check out at exit from the site 

Buddy system/line of sight or telephone/radio communication 
must be in place 

Implement the communications system 

Wear the appropriate level of protection as defined in the HASP 



STANDING ORDERS FOR CONTAMINATION REDUCTION ZONE 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

No smoking, eating, or drinking in this zone 

No horseplay 

No matches or lighters in this zone 

Wear the appropriate level of protection as defined in the HASP 



TABLE 9-1 

LEVEL C DECONTAMINATION 
3-PIT REDEVLOPMENT SITE 

GARY, INDIANA 

I STEP I ZONE 	 I 
1 	Segregated equipment drop 

2 	Boot cover and glove wash (as necessary) 

3 	Boot cover and glove rinse (as necessary) 

4 	Outer garment wash and rinse (as necessary). 

5 	Tape removal 

6 	Boot cover removal 

7 	Outer glove removal 



TABLE 9-2 

LEVEL D DECONTAMINATION* 
J-PIT REDEVELOPMENT SITE 

GARY, INDIANA 

I STEP I ZONE 	 I 
1 	Segregated equipment drop 

2 	Boot cover and glove wash (as necessary) 

3 	Boot cover and glove rinse (as necessary) 

4 	Boot cover removal 

5 	1 Outer glove removal 

6 	1 Suit removal 

1 	7 	1 Inner glove removal 	 I 

8 	1 Field wash 

9 	I Redress 

*Note: This figure refers to Level D or Modified Level D Decontamination as appropriate. Steps 
which are not applicable for a given Task will be omitted. 
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EMERGENCY CONTACTS 
J-PIT REVEDEVELOPMENT SITE 

GARY, INDIANA 

Organization , Contact Telephone Number 

Ambulance Dispatch 911 

Fire Deparhnent 2  Dispatch 911 

Police Departrnent: City of 
Dispatch 911 

GaryPolice 

Methodist Hospital Northlake 
Emergency Room 219-886-4000 

Campus 

Poison Control Center Dispatch 800-222-1222 

U.S. EPA National Response 
Dispatch 800-424-8802 

Center 

Baker Regional Health and Safety 
Representa6 ve Rick S p italer 219-736-0263 

Ce1lPhone: 219-808-8672 

Baker Corporate Health & Safety 
Ronald Krivan 800-553-1153 

Manager 412-269-6038 

IDEM Emergency Response Dispatch 317-241-4336 

Nonemergency police number for City of Gary Police = 219-881-1260. 
Nonemergency fue number for City of Gary - 219-881-4782. 



FIGURES 
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EXHIBIT A 
Respiratory Protection 



STANDARD OPERA'i'ING PROCEDURES 

FO R 

RESPIRATORY PROTECTION DEVICES 

Cleanine and Disinfecting Air Purifving Respirators (APRs) 

APRs in routine ase will be cleaned and disinfected at least daily. Where respirators are used 

occasionally, or whea they are in storage, the respirators will be cleaned after each use and thoroughly 

inspected prior to each subsequent use. 

The steps for cleaning and disinfecting APRs daily follow_ 

Respirator disassembly. Respirators are taken to a clean location cvhere the filters, 

cartridges, or canisters are removed; damaged to prevent reuse; and discarded. For 

thorough cleaning, the inhalation and extalation valves, speaking diaphragns, and hoses 

are removed. 

Cleaning. In most instances, the cleaning and dismfecting solution provided by the 

manufacturer is used, and is dissolved in wann water in an appropriate cleaning container 

or tub. Using gloves, the respirator is placed in the solution, and swirled for a few 

moments. A soft brush may be used to clean stubbom soiling. 

Rinsing. The cleaned and disinfected respirators are rinsed thorouglily in clean, Gvarm 

water to remove all traces of detergent and disinfectant. This step is very important ui the 

prevention of contact dermatitis_ 

Drying. Respirators will be air dried on a clean surface. Drying cvith a soft cloth to 

remove water spots (particularly around inhalation and e. ,~halation valves and valve seats) 

is permitted. 

Reassembly andh spcctiorL Clean, dry respirator facepieces sliould be re-assembleci and 

irLspected in an area separate from the disasseinbly area to avoid contamination of clean 

respirators_ Special emphasis should be given to inspecting the respirators for detergent 

of soap residue 1e11 by inadequate rinsfng. This appears most otien on calve scats and can 

cause valve Icakagc andJor stickung_ 
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Don the respirator, and perform negative and positive pressure fit tests. 

StoraQe of Respirators 

Respirators will be stored in clean, secure areas whicli  *mnimize the chance for 

contamination or unsanitary conditions. Respirators will be stored in cleaq ziplock bags 

(or equivalent); and will be placed in position that will not distort the facepiece. 

OSHA requires protection from the following elements during storage of respirators: 

~ 	 Dust 

- 	Sunliglit 

~ 	 Heat 

• 	Extreme cold 

• 	Excessive moisture 

~ 	 Damaging chemicals 

~ 	 Mechanical damage 
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STANDARD OPERATING PROCEDURES 

FOR 

PERSONAL PROTECTIVE EQUIPMENT 

Ins[iection 

Proper inspection of personal protective equipment (PPE) features several sequences of 

inspection depending on articles of PPE and it's frequency of use as follows: 

• 	Inspection and operational testing of PPE received from the factory or 

distributor. 

Inspection of PPE as it is issued to workers. 

Inspection after use or training, and prior to maintenance_ 

Periodic inspection of stored equipment. 

Periodic inspection when a question arises concerning the appropriateness of the 

selected equipment, or when problems with similar equipment arise. 

The ptimary inspection of PPE in use for activities at the site will occur prior to inuuediate 

use, will be conducted by the user to ensure that the specific device or article has been 

checked-out by the user, and that the user is familiar with its use. 

Inspection Checklists 

For protective clothing before use: 

Determine that the clothing material is correct for the specified task. 

Visually inspect for imperfect seams, non-uniform coating, tears, and 

malfunctioning closures. 

Hold up to light and check for pinholes, 

meesuL zz2Qr 



MEDICAL SURVEILLANCE TESTING PARAMETERS 

Complete medical and work histories 

Physical examination 

Eye examination and visual acuity 

EKG (for individuals over 30 years old) 

CBC with differential 

Chest X-ray (biannual) 

Pulmonary Function Tests (FVC and FEV,) 

SMA 20 or 24 (liver enzyme scan) 

Audiogram 

Urinalysis (glucose scan) 

The pre-assignment and annual pliysical examinations will categorize employees as fit-for-duty and able 

to wear respiratory protection. The SHSO will compile medical oertificates not results of inedical 

surveillance examinations) as part of the project health and safety records. 

All personnel working in contaminated or potentially contaminated tvork zones will have "passed" a 

medical exaniination within flie past 12 months. Personnel whose medical certifications expire during 

the project must pass a medical examination and present a medical certificate to the SHSO before being 

allowed to work in contaminated or potentially contanunated work zones. 
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1.0 	IIVTRODUCT[ON 

"Ihis Hazard Communication Progcam (Hazcom Program) was developed by Baker Environmental, 
Inc. (BEI). It applies to all BE[ personnel and facilities inctuding the headquarters office and 
warehouse in Coraopolis, Pennsylvania, Regional Offices in Pruiceton, New Jersey and Merrillville, 
Indiana and all field project sites. 

	

1.1 	PurpQse 

The purpose ofthis program is to comply with the Occupational Safety and Health Administration 
(OSHA) Hazard Communication Standard (29 CFR 1910.1200 and'192659). BEI's Hazcom 
Program is intended to provide the means for evaluating hazardous chemicals; conducting 
information and train'ing sessions for employees on hazardous chemicals; obtaining and reviewing 
container labeling and other forms of warning; and obtaining and reviewing material safety data 
sheets (MSDSs). In accordance with OSHA regulations, this program applies only to hazardous 
chemicals used in the workplace, and not to articles (as defined by the standard) or hazardous waste. 

	

2.0 	SCOPE 

BEI recognizes that all employees have a right to know the hazards of the chemicals present in their 
workplace to which they may be exposed under normal working conditions, or in a foreseeable 
emergency. "[ his Hazcom Program will be reviewed periodically and updated as necessary. BE[ 
is committed to transmitting this information to its employees through this Hazcom Program, labels 
(and other forms of waming), MSDSs, and informationitraining. 

This Hazcom Program is designed to provide infoanation conceming the health hazazds of 
chemicals encountered during BEI operations, and is intended to be transmitted to BEI employees 
in a uniforrn manner. New employees will be notified of the Hazcom Program by Human Resources 
during their initial training. 

Copies of this vnitten Hazcom Progratn will be maintained by BE['s Health and Safety Manager 
(HSM) and will be readily accessible to BEI employees. In addition, a copy will remain with the 
centralized MSDS colleetion in the Coraopolis office (located in the Equipment Managet's office), 
Regional Offices, and at appropriate field sites. The written Hazcom Program also will be made 
available, upon request, to BEI employees and their designated representatives, as well as 
appropriate govemment officials as required by OSHA regulations. 

	

3.0 	RESPONS[BII.ITIES 

	

3.1 	I;ealth and Safety Mauager/Health aud Safety Coordinator  

BEI's HSM will be responsible for tite overall administration of the Hazcom Program. The Health 
and Safety Coordinator (HSC) will be the ptimary contact for employees requesting an explanation 
of any parts of Oie Hazcom Program_ 

Additional HSM/HSC responsibilities include: 

Oversight of the procedures outlined under this liazconi Prograat. 

Providing guidance and program suppoi t to Site HealtJi and Safety Offlcers_ 
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• 	Providing Hazcom Program haining as necessary, and assisting in the maintenance 
of training records. 

• 	Making available additional information on hazardous chemicals. 

• 	Periodically reviewing BEPs chemical inventory to assure that it is complete and 
up to date. 

• 	Periodically reviewing MSDSs for completeness and assisting, as required, the 
request for additional information or rep[acement MSDSs as appropriate. 

• 	Providing assistance in detetmining chemical acquisitions. 

• 	Updating the Hazcom Program as needed. 

3.2 	Project Managet -s 

Project Managers are responsible for the implementation of this Hazcom Program for all projects 
involving the use andJor storage of hazardous materials brought onto site, including communicating 
information to project team members and implementing tite requirements of this program applicable 
to subcontractors (Section 4.7) and client facilities (Section 4.8). 

3_3 	Site Healtb aud Safety Officers 

The Site Health and Safety Officer (SHSO) as identified in a Health and Safety Plan (HASP), is 
responsible for assisting the Project Manager in implementing the Hazcom Program by conducting 
the following activities (as appropriate) for field operations: 

• 	Creating Hazardous Chemical Inventories at BEI field sites. 

• 	Maintaining a file of current MSDSs in the BE[ field sites. 

• 	Conducting and documentmg field training. 

• 	Enforcing labeling requirements in the field. 

• 	Monitoring of the site to determine potential worker exposure. 

• 	Providing information to field employees on their right to receive infocmation 
regarding haz.ardous chemicals to which they may be exposed. 

• 	[nfonning site personnel as to the location and availability of the MSDSs. 

• 	Documentmg that subcontractors provide MSDSs for cheniical products they tnay 
introduce to a BE[ field site_ 

• 	Rcvicwing MSDSs for completeness and requesting additional infomtation or 
rcplacement MSDSs as appropriate. 
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3.4 	BE[ Equipment Managcr 

BE['s Equipment Manager, and the equivalent personneI in all Regional Off[ces, is responsible for 
the following: 

• 	Creating and maintaining the chemical inventory list for field materials used or 
stored in BEI's office and warehouse. 

• 	Updating MSDS files as new information is received from the manufacturers or 
suppliers of chemicals. 

• 	Distributing copies of MSDSs, upon request. 

• 	Obtaining copies of MSDSs from chemical manufacturerlsupplier's (refer to 
Attachment A), as needed. 

• 	Assisting field personnel with obtaining appropriate chemical labels for field sites. 

• 	Labeling containers to which liazardous materials are transferred for field use, when 
the transfer is made by the Equipment Manager. 

• 	Observing containers received from manufacturers br suppliers for consistency with 
the requirements of this Hazcom Program. 

• 	Reviewing MSDSs for completeness and requesting additional information or 
replacement MSDSs as appropriate. 

3.5 	BE[ Purchasing Aeent 

BEI's Purchasing Agent is responsible for the following: 

• 	Approving and issuing purchase orders for all company purchases. 

• 	Monitoring all office chemical purchases to assure tliat MSDSs are either on frle or 
are requested and received for any new chemical. 

• 	Forwarding a copy of new MSDSs reeeived to the BE[ Equipment Manager. 

• 	Maintaining a master copy of all MSDSs. 

• 	Distributing copies of MSDSs, upon request. 

• 	Maintaining/updating the office MSDS binders. 

3.6 	BFI Employecs 

All IIEI employees are responsible for the following: 

• 	Participating in informationitraining sessions provided by BEI regarding this 
I{azcom Prograrii_ 
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Using only those containers of liazardous materials tlxat are appropriately labeled 
in accordance with this Haz.com  Program. 

Maintaining labels on containers of hazardous materials used by them on field sites. 

Notifying field SHSO, HSM and/or HSC if labels andlor MSDS's are missing. 

4.0 PROCEDURES 

4.1 	LabelinQ 

All hazardous chemicals received from manufacturers/suppliers are to be affixed with a label. This 
label must not be removed from the container. At a minimum, each label must include the 
following: 

Identity of the hazardous chemical(s); 

Appropriate hazard wamings; and 

Name and address of the chemical manufacturer, importer, or other responsible 

PartY 

Failure of a hazardous chemical to have this information on the label will be cause to refuse ttie 
shipment. Where applic,able, stationary containers may have signs, placards, or other such written 
materials in lieu of fixed labels on the containers, as long as the altemative method conveys hazard 
information. 

Portable containers of haz,ardous chemicals need not be labeled when the substance is transferred 
from labeled containers which are intended for immediate use (i.e. use of a bucket or other small 
container with entire contents used at once) of the employee who performs the transfer. 

Containers of hazardous chemicals transferred from labeled containers and not intended for the 
immediate use (i.e. decontarnination Iluids in squeeze bottles) of the employee performing the 
transfer shall be labeled. The label on the transfer container shall contain: 

The identity of the hazardous chemical(s) contained therein; and 

The appropriate hazard watnings. 

The SHSO will be responsible for labeling all containers used in the field. The Equipment Manager, 
or equivalent Regional Office personnel, will purchase labels for portable containers and provide 
them to freld personnel, and will af{uc labels to containers filled at BEI's office or warehouse. 
Attacfunent B provides an example of a label that is purcltased by the Fquipment Manager. 

Labels must be able to resist acid and water, and must not conflict witli tire labeling required by the 
United States Departrnent of Transportation or Environmental Protect'ion Agency, or stat'e or local 
regulations. 
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4.2 	Material Safetv Datahe ts 

4.2.1 LocationlAvailability 

Copies of MSDSs for all ha7ardous chemicals to which employees of BEI may be exposed will be 
kept in a 3-ring bindec located id the Equipment Manageds Offrce (chemicals for field use), 
Purchasing AgenYs Offtce (chetriicals for office use), and warehouse for the Coraopolis offrce, in 
an equivalent location at each Regional Office, and in a flle maintained by the SHSO at each BEI 
fieid site for project specific chemicals. 

MSDSs will be made avaitable to all BEI employees for review during their work shift, whether in 
the office or during field operations. If an MSDS cannot be located, the HSM, HSC, Purchasing 
Agent, or Equipment Manager must be contacted, who in tum will contact the manufacturer for a 
copy of the MSDS. In the absence of the HSM, HSC, Purchasing Agent, or Equipment Manager, 
any of the BEI's health and safety support personnel can be contacted. An employee may request 
a copy of an MSDS at any time through BEI's HSM, HSC, or Equipment Manager. MSDSs will be 
made available to BEI's subcontractors in accordance with the conditions outlined in Section 4.7, 

4.2.2 Content 

Thougli fonnats may vary from manufacturer to manufacturer (refer to Attachment C) the minimum 
content for every MSDS will be as follows: 

• 	Identity of the hazardous chemical as it appears on the label; including chemical 
and common names. 

• 	Manufacturer s nanie, address, and emergency telephone number. 

• 	Physical and chemical characteristics_ 

• 	Physical hazards including the potential for fu'e, explosion, and reactivity. 

• 	Health hazards including signs and symptoms of exposure and acute and chronic 
health effects. 

• 	Primary routes of entry into the body. 

• 	The OSHA Pennissible Exposure Limit, the American Conference Governmental 
Industrial Hygienist (ACG1I-I)lhreshold Limit Value, and any other exposure limit 
used or recommended by the cthemical manufacturer, importer, or employer 
preparing the MSDS, where available. 

• 	Information on whether ttte chemieal is a potential carcinogen. 

• 	Precautionary measures for safe handling and use. 

• 	Applicable control measures including engincering controls, work practice controls, 
and personal protective equipment. 

® 	Gmcrgcncy and Grst aid proccdures. 



Revision No.: 2  
Date: November 1995 
Page 7 of 10 

Spill or leak procedures. 

Waste disposai mefliods. 

Date of preparation or ntost recent change; and the name, address, and phone 
number of the MSDS preparer. 

BEI's HSM or HSC will be responsibte for reviewing each MSDS for completeness. If an MSDS 
does not contain the appropriate information, tfte manufacturer or supplier will be contacted for 
additional information or a replacement MSDS. 

43 	Informafion and Training 

During the fnst month of employment, new BEI employees will attend a training session on BEI's 
Hazcom Program (see Attachment D). Arrangements for this session will be made through BEI's 
Human Resources Depar(ment. The training session will cover the following topics: 

• 	An overview of the requirements contained in the Hazard Communication Standard 

• 	Hazardous chemicals present in their workplace operations. 

• 	Location and availability of BEI's written Hazcom Program, including BEI's list of 
hazardous chemicals and corresponding MSDSs for the appropriate office (i.e., the 
headquarters office or Regional Office locations). 

• 	Methods and observation techniques used to determine the presence or release of 
hazardous chemicals in the work area. 

• 	Physical and health hazards of the hazardous cltemicals 

• 	Specific details of tltis Hazcom Program including MSDSs, labeling, and how to 
read labels and review MSDSs to obtain appropriate hazard infocmation, as outfined 
below. 

tLfaterial Sa,fe ty Data Sheets (hISDSs) 

• 	How to read and interpret infonnation on an MSDS. 

• 	The importance of the MSDS. 

• 	Where the MSDSs are located. 

• 	How to obtain an MSDS. 

• 	Information found on an MSDS. 

• 	Definition and terms used ou the MSDS (refer to Attactunent E). 

® 	Hands-0n expecience on reading various MSDSs, including (iie use of trade secrets_ 
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La e!s 

Importutce of labels 

Information found on the labels 

Using the HMIS code to label a container. 

Employees can obtain inforrnation regarding BEI's I Iazcom Program including a copy of the written 
program, chemical inventory list, MSDSs or labeling information at any time during their 
employment by requesting the infoanation through the HSM or HSC. Information will be made 
available to employee representafives in response to a written request to BEI's HSM or HSC. In 
addition, BEI will make Hazcom Program information available to authorized govemment agency 
representatives in accordance with OSHA's regulations. 

43.1 AdditioaalTraining 

More advanced training will be provided for those BEI employees whose routine job performance 
could result in more direct exposure to haz.ardous materials, e.g., sampling team personnet. At a 
minimum, this training may include the following: 

• 	Engineering controls in place and their proper use. 

• 	Administrative controls in place. 

• 	Care and use of Personal Protective Equipment (PPE). 

• 	Function and use of emergency bottles and eyewash stations. 

• 	Locations of first aid kits, fire extinguishers, and emergency air horns. 

• 	Location of emergency phone numbers. 

• 	Methods of detecting chemical releases.. 

43.2 Verifrcation 

After attending th e  training ciass, each employee will be requested to sign a form to verify that he 
or she attended the training, received written materials, and understood BEI's Hazcom Program 
(refer to Attachment F). Before a new hazardous chemical is introduced, oc before an employee 
begins work at a new site, each affected employee will be given appropriate information and 
training, such as that outlined in the previous section. 

4.4 	I{azardous Chemicals List 

A iist of the hazardous chemicals used and/or stored at BEI's of{ice is included as Attactunent G. The 
office location to vrhich this list applies is noted at the top of tite list (note_ flie warehouse chcmical 
inventory for Coraopolis is included with tliat oF<ce list). Eac1i list will be updated by the 
Equipment Manager, as needed, and annually reviewed by the I{SM and/or HSC. 
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4.5 	Non-routineTasks 

Periodically, employees may be required to perform non-routme tasks involving hazardous 
materials. Before starting work on such projects, each affected employee will be provided 
information by the HSM or HSC about hazardous chemicals to which the employee may be ex,posed 
during such activity. This information will include: 

Specific chemical hazards. 

Protective and safety measures the employee can take. 

Measures BEI has taken to lessen the hazards, including ventilation, respirators, 
buddy system, and emergency procedures. 

4.6 	Trade Secrets 

Some hazardous chemical suppliers may claim the infonnation requested on an MSDSs is 
proprietary and not provide the information to the purchaser. When such occurs, the HSM, HSC, 
Purchasing Agent, cr E,quipment Manager will contact t4 e supplier to obtain the neccssary 
information to perform a hazard assessment or reject the material for use. 

4.7 	SubcontractorResponsibilities 

In order to comply with BEI's Hazcom Program, all subcontractors who work on BEI projects 4vill 
be expected to comply with all pertinent sections of OSHA Standard 1910.1200 and 1926.59 as Nvell 
as the following: 

Subcontractors will be required to submit a copy of the current MSDS for any 
substance or product covered by the Hazcom Progrant which will be used on the 
project site. These MSDSs must be submitted to the SHSO prior to site 
mobilization. It is the responsibility of BEI's Project Manager to request this 
information from all applicable subcontractors in conjunction with issuing notice 
to proceed. 

All containers of hazardous chemicals used on site by a subcontractor must be 
labeled appropriately and in accordance with the Hazard Communication Standard. 

• 	The subcontractor is responsible for training his/her employees with respect to the 
applicablc provisions of the Hazard Communication Standard. 

BEI will provide information to each subcontractor regarding the hazardous materials to which 
his/her personnel may be exposed during the course of their activities on site. In addition, the 
subcontractor will be informed ofthe on-site location of BEI's MSDSs. If rrquested or if a potential 
for exposure exists, the subcontractor will be provided witit a copy of BEI's hazardous chemicals 
list for the project site and applicable MSDSs. The subcontractors entployees will be allowed 
unlimited access these MSDSs, while working on the site. 
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4.8 	Client Facilities 

BE[ employees are required to request information regarding hazardous chemicals to which they 
may be exposed while performing services at active client facilities. This information must be 
requested prior to initiation of on-site activities and should include the chemical inventory list and 
location of MSDSs. The Project Manager is responsible for making sure tiie request for information 
is made and the appropriate information is received and communicated to the project team before 
work is initiated. 

BEI will provide information to clients regarding any hazardous materials brought onto their facility. 
'Ihe client will be informed of the on-site location of Bake2s MSDSs. The client will be provided 
copies of MSDSs upon request. 

	

4.9 	Work Site Co ntracto rs 

BEI will acquire MSDSs from other contractors at a work site if potential for exposure is of concem. 

5.0 STATE PROGRAMS 

The BEI office in Pennsylvania complies with the Pennsylvania Worker and Community Right To 
Know Act. This includes the following: 

Complete and have on file a Hazardous Substance Survey Form annually, by April 
I, and provide it to the Pennsylvania Department of Labor and Industry, if 
requested. 

Complete an Environmental Hazard Survey Form, if requested by the Pennsylvania 
Department of Cabor and Industry_ 

Provide copies of the Hazardous Substance Survey Form, Environmental Hazard 
Survey Form, and MSDSs to local emergency response organizations, if requested. 

New Jersey and Indiana currently do not have state hazard communication regulatory requirements 
that effect the BEI regional offioes in Princeton and Merrillville. If state regulatiorns are developed 
that affect these operations the BE[ Hazcom Prograrn will be updated, as neoessary. Project 
Managers will review and comply with any specific state requ'uements when outside of these 
locations. 

6.0 REFERENCES 

Code of Federal Regulations, 29 CFR 1910.1200 or 1926.59. OSHA's Hazard 
Communication Standard. 

	

2_ 	OSIIA's General Industry Standards_ 29 CFR Part 1910 and 1926. 

Hazard Communication A Compliance Kit. U.S. Department of L.abor, Occupational Safety 
and ficattli Administration. OSHA 3104., 
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ARSENIC, 1000 ug/ml (0.10% w/v) 

MSDS Number: A7440 --- Effective Date: 10131100 

l. Product Identification 

Synonyms: None 
CAS No.: 7647-01-0 
Molecular Weight: 36.46 
Chemical Formula: mostly water 
Product Codes: 6919 

2. Composition/Information on Ingredients 

Ingredient 	 CAS No 	Percent Hazardous 

Arsenic Trioxide 	 1327-53-3 	< 1% 	Yes 
Hydrogen Chloride 	 7647-01-0 	1- 2% 	Yes 
Water 	 7732-18-5 	> 97`; 	No 

3. Hazards Identification 

Emergency Overview 

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. CANCER 
HAZARD. CONTAINS INORGANIC ARSENIC WHICH CAN CAUSE CANCER. 

http://www.jtbaker.com/msds/a7440.htm 	 4/8/02 
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Risk of cancer depends on duration and level of exposure. MAY CAUSE LIVER AND 
KIDNEY DAMAGE. 

J.T. Baker SAF-T-DATA~t°'I Ratings (Provided here for your convenience) 

Health Rating: 4- Extreme (Cancer Causing) 
Flammability Rating: 0 - None 
Reactivity Rating: 2 - Moderate 
Contact Rating: 2 - Moderate 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code: White (Corrosive) 

Potential Health Effects 

Health hazards given on this data sheet apply to concentrated (5 - 37%) solutions of 
hydrochloric acid. Hazards of this product are expected to be reduced. Degree of hazard for 
these reduced concentrations is not currently addressed in the available literature. 

Inhalation: 
Symptoms are expected to be less severe than exposure to higher concentrations of 
hydrochloric acid, where symptoms may include irritation to the respiratory tract. 
Ingestion: 
Symptoms are expected to be less severe than exposure to higher concentrations of 
hydrochloric acid, where symptoms may include bunung sensation, vomiting and diarrhea. 
Arsenic is highly toxic! May cause buming in esophagus, vomiting, and bloody diarrhea. 
Symptoms of cold and clammy skin, low blood pressure, weakness, headache, cramps, 
convulsions, and coma may follow. May cause damage to liver and kidneys. A suspected 
fetal toxin. Death may occur from circulatory failure. Estimated lethal dose 120 milligrams. 
Skin Contact: 
Symptoms are expected to be less severe than exposure to higher concentrations of 
hydrochloric acid, where symptoms may include irritation, redness, pain and burns. 
Eye Contact: 
Splashes cause irritation. Symptoms are expected to be less severe than exposure to higher 
concentrations of hydrochloric acid, where symptoms may include severe burns and eye 
damage. 
Chronic Exposure: 
Arsenic on repeated or prolonged skin contact may cause bronzing of the skin, edema, 
dermatitis, and lesions. Repeated or prolonged inhalation of dust may cause damage to the 
nasal septum. Chronic exposure from inhalation or ingestion may cause hair and weight 
loss, a garlic odor to the breath and perspiration, excessive salivation and perspiration, 
central nervous system damage, hepatitis, gastrointestinal disturbances, cardiovascular 
damage, and kidney and liver damage. Arsenic compounds are known human carcinogens 
and may be teratogenic based on effects in laboratory animals. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may be 
more susceptible to the effects of this substance. 
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4. First Aid Measures 

First aid procedures given apply to concentrated solutions. Exposures to dilute solutions 
may not require these extensive frrst aid procedures. 
Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is diffrcult, give 
oxygen. Get medical attention immediately. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. Contaminated work clothes should be 
laundered by individuals who have been informed of the hazards of exposure to this 
substance. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately. 

Note to Physician: 
If emesis if unsuccessful after two doses of Ipecac, consider gastric lavage. Monitor urine 
arsenic level. Alkalization of urine may help prevent disposition of red cell breakdown 
products in renal tubular cells. If acute exposure is significant, maintain high urine output 
and monitor volume status, preferably with central venous pressure line. Abdominal X-rays 
should be done routinely for all ingestions. Chelation therapy with BAL, followed by n- 
penicillamine is recommended, but specific dosing guidelines are not clearly established. 

5. Fire Fighting Measures 

Fire: 
Not considered to be a fire hazard. May react with metals or heat to release flammable 
hydrogen gas. 
Explosion: 
Not considered to be an explosion hazard. 
Fire Extinguishing Media: 
Water or water spray. Neutralize with soda ash or slaked lime. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with fiill facepiece operated in the pressure demand or other positive 
pressure mode. Structural firefighter's protective clothing is ineffective for frres involving 
hydrochloric acid. Stay away from ends of tanks. Cool tanks with water spray until well 
after fire is out. 

.1` :WI 	~` '. 	•. 
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Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected pErsonnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 

J. T. Baker NEUTRASORB(R) or TEAM(R)'Low Na+' acid neutralizers are recommended 
for spills of this product. 

7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Protect from freezing. Isolate from incompatible substances. Wear special 
protective equipment (Sec. 8) for maintenance break-in or where exposures may exceed 
established exposure levels. Wash hands, face, forearms and neck when exiting restricted 
areas. Shower, dispose of outer clothing, change to clean garments at the end of the day. 
Avoid cross-contamination of street clothes. Wash hands before eating and do not eat, 
drink, or smoke in workplace. Containers of this material may be hazardous when empty 
since they retain product residues (vapors, liquid); observe all warnings and precautions 
listed for the product. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
For Hydrochloric acid: 
- OSHA Permissible Exposure Limit (PEL): 
5 ppm (Ceiling) 
- ACGIH Threshold Limit Value (TLV): 
5 ppm (STEL/Ceiling) 

For Inorganic Arsenic compounds (as As): 
- OSHA Permissible Exposure Limit (PEL): 
10 ug/m3 (TWA), 5 ug/m3(Action Level), cancer hazard. 
- ACGIH Threshold Limit Value (TLV): 
0.01 mg/m3 (TWA), A1, confirmed human carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airbome Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial ' 
Ventilation, A Manual ofRecommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, a half-face respirator with an acid gas cartridge may be 
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wom for up to ten times the exposure limit or the maximum use concentration specified by 
the appropriate regulatory agency or respirator supplier, whichever is lowest. A full-face 
piece respirator with an acid gas carhidge may be worn up to 50 times the exposure limit, or 
the maximum use concentration specified by the appropriate regulatory agency, or 
respirator supplier, whichever is lowest. For emergencies or instances where the exposure 
levels are not known, use a fall-facepiece positive-pressure, air-supplied respirator. 
WARNING: Air-purifying respirators do not protect workers in oxygen-deficient 
atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 
Other Control Measures: 
Any area where inorganic arsenic is stored, handled, used, etc., must be established as a 
'Regulated Area' with controlled access, limited to authorized persons. Containers of 
inorganic arsenic and Regulated Areas must be labeled to show a CANCER SUSPECT 
AGENT is present. Eating, drinking, and smoking should not be permitted in areas where 
solids or liquids containing arsenic or lead compounds are handled, processed, or stored. 
See OSHA substance-specific standard for more information on personal protective 
equipment, engineering and work practice controls, medical surveillance, record keeping, 
and reporting requirements. (arsenic: 29 CFR 1910 .1018; lead: 29 CFR 1910.1025). 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless solufion. 
Odor: 
Odorless. 
Solubility: 
Infinitely soluble. 
Specific Gravity: 
ca. I 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
> 99 
Boiling Point: 
ca. 100C (ca. 212F) 
Melting Point: 
ca. OC (ca. 32F) 
Vapor Density (Air=1): 
Essentially the same as water. Not applicable. 
Vapor Pressure (mm Hg): 
Essentially the same as water. 
Evaporation Rate (BuAc=1): 
Essentially the same as water. 
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10. Stability and Reactivity 

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
When heated to decomposition, emits toxic hydrogen chloride fumes and will react with 
water or steam to produce heat and toxic and corrosive fumes. Thermal oxidative 
decomposition produces toxic cblorine fumes and explosive hydrogen gas. Emits toxic 
fumes of arsenic when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
A strong mineral acid, concentrated hydrochloric acid is highly reactive with strong bases, 
metals, metal oxides, hydroxides, amines, carbonates and other alkaline materials. 
Incompatible with materials such as cyanides, sulfrdes, sulfites, and formaldehyde. 
Conditions to Avoid: 
Heat, direct sunlight, incompatibles. 

11. Toxicological Information 

Toxicological Data: 
Hydrochloric acid: Inhalation rat LC50: 3124 ppm/1H; Oral rabbit LD50: 900 mg/kg. 
Investigated as a tumorigen, mutagen, reproductive effector. Arsenic trioxide: oral rat 
LD50: 14.6 mg/kg; investigated as a mutagen, tumorigen, reproductive effector. 
Carcinogenicity: 
For arsenic and inorganic arsenic compounds: 
Regulated by OSHA as a carcinogen. 
EPA / IRIS classification: Group A- Known human carcinogen. 

\Cancer Lists\ --------------  
---NTP Carcinogen--- 

Ingredient 
	

Known 	Anticipated 
	

IARC Category 

Arsenic Trioxide (1327-53-3) 
	

Yes 	No 
Hydrogen Chloride (7647-01-0) 

	
No 	No 

Water (7732-18-5) 
	

No 	No 
	None 

12. Ecological Information 

Environmental Fate: 
For Hydrochloric Acid (Concentrated Solutions): 
When released into the soil, this material is not expected to biodegrade. When released into 
the soil, this material may leach into groundwater. 
Environmental Toxicity: 
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For Hydrochloric Acid (Concentrated Solutions): 
This material may be toacic to aquatic life. LC50 Shrimp: 100-300 ppm/48-hr/salt water; 
LC100 trout: 10 mg/1/24-hr; TLm mosquito fish: 282 ppm/96-hr. 

`I 	tr , 	~~ 	~ • 	. 	tr 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Water, I.M.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Air, I.C.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(HYDROGEN CHLORIDE) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group: III 
Information reported for product/size: 500ML 

~ • ~ 	~ 	' 	~ 	>' 	. 	1 
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--------\Chemical Inventory Status - Part 1\------------------------------ -- -  
Ingredient 
--------------------------------------------- 

TSCA 
---- 

EC 
--- 

Japan 
----- 

Australia 
--------- 

Arsenic Trioxide (1327-53-3) Yes Yes Yes Yes 
Hydrogen Chloride (7647-01-0) Yes Yes Yes Yes 
Water 	(7732-18-5) - Yes Yes Yes Yes 

--------\Chemical Inventory Status - Part 2\--------------------------------- 
--Canada-- 

Ingredient Korea DSL NDSL Phil. 

Arsenic Trioxide (1327-53-3) Yes Yes No Yes 
Hydrogen Chloride (7647-01-0) Yes Yes No Yes 
Water 	(7732-18-5) Yes Yes No Yes 

--------\Federal, State & International Regulations - Part 1\---------------- 
-SARA 302- 	------SARA 313------ 

Ingredient 	 RQ 	TPQ 
	

List Chemical Catg. 

Arsenic Trioxide (1327-53-3) 	1 	100* 
	

No 	Arsenic comp 
Hydrogen Chloride (7647-01-0) 	5000 500* 

	
Yes 	No 

Water (7732-18-5) 	 No 	No 
	

No 	No 

--------\Federal, State & International Regulations - Part 2\---------------- 
-RCRA- 	-TSCA- 

Ingredient 	 CERCLA 
	

261.33 	8(d) 

Arsenic Trioxide (1327-53-3) 	1 
	

P012 	No 
Hydrogen Chloride (7647-01-0) 	5000 

	
No 	No 

Water (7732-18-5) 	 No 
	

No 	No 

Chemical Weapons Convention: No 	TSCA 12(b): No 
	

CDTA: No 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: No Pressure: No 
Reactivity: No 	(Mixture / Liquid) 

WARNING: 
THIS PRODUCT CONTAINS CHEMICALS KNOWN TO THE STATE OF 
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER 
REPRODUCTIVE HARM. 

Australian Hazchem Code: No information found. 
Poison Schedule: S6 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0 
Label Hazard Warning: 
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. CANCER 
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HAZARD. CONTAINS INORGANIC ARSENIC WHICH CAN CAUSE CANCER. Risk 
of cancer depends on duration and level of exposure. MAY CAUSE LIVER AND KIDNEY 
DAMAGE. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Label First Aid: 
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
diffrcult, give oxygen. If swallowed, DO NOT INDUCE VOMITING. Give large quantities 
of water. Never give anything by mouth to an unconscious person. In all cases get medical 
attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No changes. 
Disclaimer: 
****************************************************************************** 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCIIANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
******************************************************************+*********** 

Prepared by: Strategic Services Division 
Phone Number: (314) 539-1600 (U.S.A.) 
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LEAD, 1,000 ug/mL or 10,000 ug/mL 

MSDS Number: L2353 --- Effective Date: 11102101 

1. Product Identification 

Synonyms: None 
CAS No.: Not applicable to mixtures. 
Molecular Weight: Not applicable to mixtures. 
Chemical Formula: Not applicable. (> 95% water) 
5732, 5765, 6455 

2. Composition/Information on Ingredients 

Ingredient CAS No Percent Hazardous 

Nitric Acid 7697-37-2 < 4% Yes 
Lead 7439-92-1 0.1 - 	la Yes 
Water 7732-18-5 > 95% No 

3. Hazards Identification 

Emergency Overview 

DANGER! CORROSIVE! LIQUID AND MIST CAUSE SEVERE BURNS TO 
EVERY AREA OF CONTACT. VAPOR IRRITATING TO EYES AND 
RESPIRATORY TRACT. MAY BE FATAL IF SWALLOWED OR INHALED. MAY 
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AFFECT THE GUM TISSUE, CENTRAL NERVOUS SYSTEM, HIDNEYS, 
BLOOD, REPRODUCTIVE SYSTEM, AND RESPIRATORY TRACT (Lead 
component). INHALATION MAY CAUSE LUNG AND TOOTH DAMAGE. 

J.T. Baker SAF-T-DATA (t')  Ratings (Provided here for your coirvenience) 

Health Rating: 3 - Severe (Life) 
Flammability Rating: 0 - None 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Corrosive) 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code: White (Corrosive) 

Potential Health Effects 

Nitric acid is extremely hazardous; it is corrosive, reactive, an oxidizer; and a poison. The 
following hazards are for concentrated solutions. Hazards of less concentrated solutions 
may be reduced. Degree of hazard for reduced concentrations is not currently addressed in 
the available literature. 

Inhalation: 
Corrosive. Effects should be less severe than from exposure to higher concentrations where 
symptoms may include irritafion of the nose and throat, labored breathing, as 'well as lung 
edema, damage to the mucous membranes and upper respiratory tract. 
Ingestion: 
Corrosive. Effects should be less severe than from exposure to higher concentrations where 
symptoms may include severe burns of the mouth, throat, and stomach. May cause sore 
throat, vomiting, diarrhea. The symptoms of lead poisoning include abdominal pain and 
spasms, nausea, vomiting, headache. Acute poisoning can lead to muscle weakness, "lead 
line" on the gums, metallic taste, defmite loss of appetite, insomnia, dizziness, high lead 
levels in blood and urine with shock, coma and death in extreme cases. 
Skin Contact: 
Corrosive. Effects should be less severe than from exposure to higher concentrations where 
symptoms may include redness, pain, and burns to the skin. 
Eye Contact: 
Corrosive. Effects should be less severe than from exposure to higher concentrations where 
symptoms may include blurred vision, redness, pain, and burns to eye tissue and possible 
permanent eye damage. 
Chronic Exposure: 
Lead is a cumulative poison and exposure even to small amounts can raise the body's 
content to toxic levels. The symptoms of chronic exposure are like those of ingestion 
poisoning; restlessness, irritability, visual disturbances, hypertension and gray facial color 
may also be noted. Long-term exposure to concentrated vapors may cause erosion of teeth 
and lung damage. Long-term exposures seldom occur due to the corrosive properties of the 
acid. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may be 
more susceptible to the effects of this substance. 
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4. First Aid Measures 

Immediate first aid treatment reduces the health effects of this substance. 
Inhalation: 
Remove to fresh air. If not breathing, give artifrcial respiration. If breathing is difficult, give 
oxygen. Get medical attention immediately. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately. 

5. Fire Fighting Measures 

Fire: 
Not combustible, but concentrated material is a strong oxidizer and its heat of reaction with 
reducing agents or combustibles may cause ignition. 
Explosion: 
Concentrated material reacts explosively with combustible organic or readily oxidizable 
materials such as: alcohols, turpentine, charcoal, organic refuse, metal powder, hydrogen 
sulfide, etc. Reacts with most metals to release hydrogen gas which can form explosive 
mixtures with air. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding fire. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! 
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J. T. Baker NEUTRASORB® or TEAM® 'Low Na+' acid neutralizers are recommended 
for spills of this product. 

Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amounts. Never use 
hot water and never add water to the acid. Water added to acid can cause uncontrolled . 
boiling and splashing. Containers of this material may be hazardous when empty since they 
retain product residues (vapors, liquid); observe all waniings and precautions listed for the 
product. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
- OSHA Permissible Exposure Limit (PEL) - 
Nitric Acid: 2 ppm (TWA), 
Lead: 0.05 ing/m3 (TWA), 0.03 mg/m3 (Action Level). 

- ACGIH Threshold Limit Value (TLV) - 
Nitric Acid: 2 ppm (TWA), 4 ppm (STEL), 
Lead: 0.05 mg/m3 (TWA), A3 - Animal carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied 
air, full-facepiece respirator, airlined hood, or full-facepiece self-contained breathing 
apparatus. Breathing air quality must meet the requirements of the OSHA respiratory 
protection standard (29CFR1910.134). Canister-type respirators using sorbents are 
ineffective. 
Skin Protection: 
Rubber or neoprene gloves and additional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposure to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 
Other Control Measures: 
Eating, drin_king, and smoking should not be permitted in areas where solids or liquids 
containing lead compounds are handled, processed, or stored. See OSHA substance-specific 
standard for more information on personal protective equipment, engineering and work 
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practice controls, medical surveillance, record keeping, and reporting requirements. (29 
CFR 1910.1025). 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless solution. 
Odor: 
Odorless. 
Solubility: 
Infinitely soluble. 
Specifrc Gravity: 
ca. 1.0 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
99 
Boiling Point: 
ca. 100C (ca. 212F) 
Melting Point: 
ca. OC (ca. 32F) 
Vapor Density (Air=1): 
Essentially the same as water. 
Vapor Pressure (mm Hg): 
Essentially the same as water. 
Evaporation Rate (BuAc=1): 
Essentially the same as water. 

10. Stability and Reactivity 

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Toxic metal fumes may form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
A dangerously powerful oxidizing agent, concentrated nitric acid is incompatible with most 
substances, especially strong bases, metallic powders, carbides, hydrogen sulfide, 
turpentine, and combustible organics. 
Conditions to Avoid: 
Incompatibles. 
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Toxicological Data: 
For nitric acid: Investigated as a mutagen, reproductive effector. 
Reproductive Toxicity: 
Lead and other smelter emissions are human reproductive hazards. (Chemical Council on 
Environmental Quality; Chemical Hazards to Human Reproduction, 1981). 
Carcinogenicity: 
For lead and inorganic lead compounds: 
EPA / IRIS classification: Group B2 - Probable human carcinogen, sufficient animal 
evidence. 

--\Cancer Lists\----------- 
---NTP Carcinogen--- 

Ingredient 
	

Rnown 	Anticipated 
	

TARC Category 

Nitric Acid (7697-37-2) 
	

No 	No 
	

None 
Lead (7439-92-1) 
	

No 	No 
	

2B 
Water (7732-18-5) 
	

No 	No 
	

None 

1L. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 

13. Disposal Considerations 

VAatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. 
Processing, use or contamination of this product may change the waste management 
options. State and local disposal regulations may differ from federal disposal regulations. 
Dispose of container and unused contents in accordance with federal, state and local 
requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
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UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Water, I.M.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Air, I.C.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group: III 
Information reported for product/size: 500ML 

15. Regulatory Information 

-------- \Chemical Inventory Status - Part 1\--------------------------------- 
Ingredient TSCA EC Japan Australia 

Nitric Acid (7697-37-2) Yes Yes Yes Yes 
Lead 	(7439-92-1) Yes Yes Yes Yes 
Water 	(7732-18-5) Yes Yes Yes Yes 

------ \Chemical Inventory Status - Part 2\ 
--Canada-- 

Ingredient 
------------------------------------------ 

Korea 
----- 

DSL 
--- 

NDSL 
---- 

Phil. 
----- 

Nitric Acid (7697-37-2) Yes Yes No Yes 
Lead 	(7439-92-1) Yes Yes No Yes 
Water 	(7732-18-5) Yes Yes No Yes 

-------- \Federal, State & International Regulations - Part 1\----------------  
-SARA 302- ------SARA 313------ 

Ingredient . 	RQ 	TPQ List Chemical Catg. 
-------------- 

Nitric Acid (7697-37-2) 
	

1000 1000 	Yes 	No 
Lead (7439-92-1) 
	

No 	No 	Yes 	No 
Water (7732-18-5) 
	

No 	No 	No 	No 

\Federal, 	State & International Regulations - Part 2\ ----------------  
-RCRA- -TSCA- 

Ingredient CERCLA 261.33 8(d) 

Nitric Acid 	(7697-37-2) 1000 No No 
Lead 	(7439-92-1) 10 No No 
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Water (7732-18-5) 	 No 	No 	No 

Chemical Weapons Convention: No 	TSCA 12(b): No 	CDTA: No - 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: No Pressure: No 
Reactivity: No 	 (Mixture / Liquid) 	- 

WARNING: 
THIS PRODUCT CONTAINS CHEMICALS KNOWN TO THE STATE OF 
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER 
REPRODUCTIVE HARM. 

Australian Hazchem Code: 2R 
Poison Schedule: No information found. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulaflons (CPR) and the MSDS contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 
Label Hazard Warning: 
DANGER! CORROSIVE! LIQUID AND MIST CAUSE SEVERE BURNS TO EVERY 
AREA OF CONTACT. VAPOR IRRITATING TO EYES AND RESPIRATORY TRACT. 
MAY BE FATAL IF SWALLOWED OR INHALED. MAY AFFECT THE GUM TISSUE, 
CENTRAL NERVOUS SYSTEM, KIDNEYS, BLOOD, REPRODUCTIVE SYSTEM, 
AND RESPIRATORY TRACT (Lead component). INHALATION MAY CAUSE LUNG 
AND TOOTH DAMAGE. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Label First Aid: 
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In all cases get 
medical attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 8. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
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makes no representation as to its comprehensiveness.or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must eaercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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CADMIUM, 1000 ug/mL (0.10% w/v) 

MSDS Number: C0070 --- Effective Date: 091I4100 

1. Product Identification 

Synonyms: Atomic Absorption Standard 
CAS No.: Not applicable to mixtures. 
Molecular Weight: Not applicable to mixtures. 
Chemical Formula: Cd and HNO3 in H20 
Product Codes: 6924 

2. Composition/Information on Ingredients 

Ingredient 
------------------------------------- 

CAS No 
------------ 

Percent 
------- 

Hazardous 
--------- 

Cadmium 7440-43-9 < lo Yes 
Nitric Acid 7697-37-2 1- 2% Yes 
Water 7732-18-5 97 - 98% No 

3. Hazards Identification 

Emergency Overview 

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY 
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CAUSE LUNG AND TOOTH DAMAGE. MAY AFFECT RESPIRATORY SYSTEM, 
KIDNEYS, PROSTATE, AND BLOOD. CANCER HAZARD. CAN CAUSE 
CANCER. Risk of cancer depends on duration and level of exposure. 

J.T. Baker SAF-T-DATA (t')  Ratings (Provided here for your corivenience) 

Health Rating: 3- Severe (Cancer Causing) 
Flammability Rating: 0 - None 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Corrosive) 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code: White (Corrosive) 

Potential Health Effects 

Nitric acid is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison. The 
following hazards are for concentrated solutions. Hazards of less concentrated solutions 
may be reduced. Degree of hazard for reduced concentrations is not currently addressed in 
the available literature. 

Inhalation: 
Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the nose, 
throat, and upper respiratory tract, and in severe cases, pulmonary edema, circulatory 
failure,and death. 
Ingestion: 
Corrosive! Swallowing can cause immediate pain and bums of the mouth, throat, esophagus 
and gastrointestinal tract. May cause nausea, vomiting, and diarrhea, and in severe cases, 
death. 
Skin Contact: 
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause 
deep ulcers and stain skin a yellow or yellow-brown color. 
Eye Contact:  
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause 
severe burns and permanent eye damage. 
Chronic Exposure: 
Long-term exposure to concentrated vapors may cause erosion of teeth and lung damage. 
Long-term exposures seldom occur due to the corrosive properties of the acid. Chronic 
exposure to cadmium, even at relatively low concentrations, may result in permanent 
damage to the kidney and lung, may damage the liver, may cause anemia, loss of smell, and 
increase risk of cancer of the lung and of the prostate. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, or eye or cardiopulmonary diseases may be more 
susceptible to the effects of this substance. 

4. First Aid Measures 
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Immediate first aid treatment reduces the health effects of this sulistance. 
Inhalation: 
Remove to fresh air. If not breathing, give artificial iespiration. If breathing is difficult, give 
oxygen. Get medical attention immediately. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately. 
Slcln Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contanunated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately. 

5. Fire Fighting Measures 

Fire: 
Not combustible, but concentrated material is a strong oxidizer and its heat of reaction with 
reducing agents or combustibles may cause ignition. 
Explosion: 
Concentrated material reacts explosively with combustible organic or readily oxidizable 
materials such as: alcohols, turpentine, charcoal, organic refuse, metal powder, hydrogen 
sulfide, eto. Reacts with most metals to release hydrogen gas which can form explosive 
mixtures with air. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding frre. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 

J. T. Baker NEUTRASORB(R) or TEAM(R) 'Low Na+' acid neutralizers are recommended 
for spills of this product. 
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7. Handling and Storage 

Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage: Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amounts. Never use 
hot water and never add water to the acid. Water added to acid can cause uncontrolled 
boiling and splashing. When opening metal containers, use non-sparking tools because of 
the possibility of hydrogen gas being present. Wear special protective equipment (Sec. 8) 
for maintenance break-in or where exposures may exceed established exposure levels. Wash 
hands, face, forearms and neck when exiting restricted areas. Shower, dispose of outer 
clothing, change to clean garments at the end of the day. Avoid cross-contamination of 
street clothes. Wash hands before eating and do not eat, drink, or smoke in workplace. 
Containers of this material may be hazardous when empty since they retain product residues 
(vapors, liquid); observe all warnings and precautions listed for the product: 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
- OSHA Permissible Exposure Limit (PEL) - 
For nitric acid: 
2 ppm (TWA). 
For cadmium, elemental and compounds: 
0.005 mg/m3 (TWA); 0.0025 mg/m3 (Action Level); OSHA Cancer Hazard. 

- ACGIH Threshold Limit Value (TLV) - 
For nitric acid: 
2 ppm (TWA); 4 ppm (STEL). 
For cadmium, elemental and compounds (inhalable particulate): 
0.01 mg/m3 (TWA), A2 - Suspected human carcinogen. 
For cadmium, elemental and compounds (respirable fraction): 
0.002 mg/m3 (TWA), A2 - Suspected human carcinogen. 

Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it ean control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Yentilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied 
air, full-facepiece respirator, airlined hood, or full-facepiece self-contained breathing 
apparatus. Breathing air quality must meet the requirements of the OSHA respiratory 
protection standard (29CFR1910.134). Canister-type respirators using sorbents are 
ineffective. Where respirators are required, you must have a written program covering the 
basic requirements in the OSHA respirator standard. These include training, fit testing, 
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medical approval, cleaning, maintenance, cartridge change schedules, etc. See 
29CFR1910.134 for details. 
Skin Protection: 
Rubber or neoprene gloves and addifional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposure to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 
Other Control Measnres: 
Eating, drinking, and smoking should not be permitted in areas where solids or liquids 
containing cadmium compounds are handled, processed, or stored. See OSHA substance- 
specific standard for more information on personal protective equipment, engineering and 
work practice controls, medical surveillance, record keeping, and reporting requirements. 
(29 CFR 1910.1027). 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless liquid. 
Odor: 
Odorless. 
Solubility: 
Soluble in water. 
Specific Gravity: 
No information found. 
pH: 
1.0 (0.1M HNO3) 
% Volatiles by volume @ 21C (70F): 
ca. 99 
Boiling Point: 
No information found. 
Melting Point: 
No information found. 
Vapor Density (Air=1): 
Not applicable. 
Vapor Pressure (mm Hg): 
Not applicable. 
Evaporation Rate (BuAc=1): 
No information found. 

10. Stability and Reactivity 

Stability: 
Stable undeT ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
When heated to decomposition, emits toxic nitrogen oxides fumes and hydrogen nitrate. 
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Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
A dangerously powerful oxidizing agent, concentrated nitric acid is incompatible with most 
substances, especially strong bases, metallic powders, carbides, hydrogen sulfide, 
turpentine, and combustible organics. 
Conditions to Avoid: 
Heat, flames, ignition sources and incompatibles. 

11. Toxicological Information 

Toxicological Data: 
Nitric acid: Investigated as a mutagen and reproductive effector. Cadmium: Oral rat LD50 
2330 mg/kg; Inhalation rat LC50 25 mg/m3/30M; Investigated as a tumorigen, mutagen and 
reproductive effector. 

Reproductive Toxicity: 
For cadmium: May damage the reproductive system. 

Carcinogenicity: 
For cadmium: 
EPA / IRIS classification: Group B 1- Probable human carcinogen, limited human evidence. 

Regulated by OSHA as a carcinogen. 

\Cancer Lists\ 
---NTP Carcinogen--- 

Ingredient 
	

Known 	Anticipated 
	

IARC Category 
----- 	----------- 

Cadmium (7440-43-9) 
	

Yes 	No 
Nitric Acid (7697-37-2) 
	

No 	No 	None 
Water (7732-18-5) 
	

No 	No 
	None 

12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 

13. Disp®sal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an appropriate 
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and approved waste disposal facility. Processing, use or contamination 6f this product may 
change the waste management options. State and local disposal regulations may differ from 
federal disposal regulations. Dispose of container and unused contents in accordance with 
federal, state and local requirements. 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Water, I.M.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class• 8 
UN/NA: UN3264 
Packing Group:III 
Information reported tor product/size: 500ML 

International (Air, I.C.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group: III 
Information reported for product/size: 500ML 

15. Regulatory Information 

-------- \Chemical Inventory Status - Part 1\----------------------- 
Ingredient TSCA EC Japan Australia 

Cadmium 	(7440-43-9) - 	Yes Yes No Yes 
Nitric Acid (7697-37-2) Yes Yes Yes Yes 
Water 	(7732-18-5) Yes Yes Yes Yes 

-------- \Chemical Inventory Status - Part 2\ ------------------- 
--Canada-- 

Ingredient Korea DSL . NDSL Phil. 

http://www.jtbaker.com/msds/c0070.htm 	 4/5/02 



CADMIUM, 1000 ug/mL (0.10% w/v) 
	

Page 8 of 9 

Cadmium (7440-43-9) 
	

Yes. Yes 	No 	Yes 
Nitric Acid (7697-37-2) 
	

Yes 	Yes 	No 	Yes 
Water (7732-18-5) 
	

Yes 	Yes 	No 	Yes 

--------\Federal, State & International Regulations - Part 1\--------------- 
-SARA 302- ------SARA 313------ 

Ingredient 	. 
---------------------------------------- 

RQ 	TPQ 
--- 	----- 

List 
---- 

Chemical Catg. 
-------------- 

Cadmium (7440-43-9) No 	No Yes No 
Nitric Acid (7697-37-2) 1000 	1000 Yes No 
Water 	(7732-18-5) No 	No No No 

------ -- \Federal, 	State & International Regulations - Part 2\----------------  
-RCRA- -TSCA- 

Ingredient CERCLA 261.33 8(d) 

Cadmium (7440-43-9) 
	

10 	No 	No 
Nitric Acid (7697-37-2) 
	

1000 	No 	No 
Water (7732-18-5) 
	

No 	No 	No 

Chemical Weapons Convention: No 	TSCA 12(b): No 	CDTA: No 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: No Pressure: No 
Reactivity: No 	(Mixture / Liquid) 	- 

WARNING: 
THIS PRODUCT CONTAINS CHEMICALS KNOWN TO THE STATE OF 
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER 
REPRODUCTIVE HARM. 

Australian Hazchem Code: No information found. 
Poison Schedule: S6 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

16. ®ther Inforrrlatioll 

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 
Label Hazard Warning: 
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE 
LUNG AND TOOTH DAMAGE. MAY AFFECT RESPIRATORY SYSTEM, KIDNEYS, 
PROSTATE, AND BLOOD. CANCER HAZARD. CAN CAUSE CANCER. Risk of 
cancer depends on duration and level of exposure. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Keep container closed. 
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Label First Aid: 
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contamiriated clothing and shoes. Wash clothing before reuse. If 
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is. 
difficult, give oxygen. If swallowed, DO NOT INDUCE VOMITING. Give large quantities 
of water. Never give anything by mouth to an unconscious person. In all cases get medical 
attention inunediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 8, 11. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAIKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 

Prepared by: Strategic Services Division 
Phone Number: (314) 539-1600 (U.S.A.) 
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BARIUM, 1,000 UG/ML OR 10,000 UG/ML 

MSDS Number: B0334 --- Effective Date: 02123101 

l. Product Identification 

Synonyms: None 
CAS N®.: Not applicable to mixtares. 
Molecular Weight: 137.33 
Chemical Formula: Ba 
Product Codes: 5705, 5719, 6443 

2. Composition/Information on Ingredients 

Ingredient 
	

CAS No 	Percent Hazardous 

Barium Nitrate 
	 10022-31-8 	< 2% 	Yes 

Nitric Acid 
	

7697-37-2 	< 4% 	Yes 
Water 
	 7732-18-5 	> 94% 	No 

3. Hazards Identification 

Emergency Overview 

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY 
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CAUSE LUNG AND TOOTH DAMAGE. 

J.T. Baker SAF-T-DATA(t°')  Ratings (Provided here for your convenience) 

Health Rating: 3 - Severe (Life) 
Flammability Rating: 0 - None 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Corrosive) 
Lab Protective Equip: GOGGLES & SffiELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code: White (Corrosive) 

Potential Health Effects 

Nitric acid is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison. The 
health effects from exposure to diluted forms of this chemical are not well documented. 
They are expected to be less severe than those for concentrated forms which are referenced 
in the descriptions below. 

Inhalation: 
Corrosive! Inhalation of vapors can cause breathing difficulties and lead to pneumonia and 
puhnonary edema, which may be fatal. Other symptoms may include coughing, choking, 
and irritation of the nose, throat, and respiratory tract. 
Ingestion: 
Corrosive! Swallowing nitric acid can cause immediate pain and burns of the mouth, throat, 
esophagus and gastrointestinal tract. 
Skin Contact: 
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause 
deep ulcers and stain skin a yellow or yellow-brown color. 
Eye Contact: 
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause 
severe burns and permanent eye damage. 
Chronic Exposure: 
Long-term exposure to concentrated vapors may cause erosion of teeth and lung damage. 
Long-tenn exposures seldom occur due to the corrosive properties of the acid. 
Aggravation of Pre-existing Condations: 
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may be 
more susceptible to the effects of this substance. 

4. First Aid Measures 

Immediate first aid treatment reduces the health effects of this substance. 
Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention immediately. 
Ingestion: 
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If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention inirnediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately. 

5. Fire Fighting Measures 

Fire: 
Not combustible, but concentrated material is a strong oxidizer and its heat of reaction with 
reducing agents or combustibles may cause ignition. 
Explosion: 
Concentrated material reacts explosively with combustible organic or readily oxidizable 
materials such as: alcohols, turpentine, charcoal, organic refuse, metal powder, hydrogen 
sulfide, etc. Reacts with most metals to release hydrogen gas which can form explosive 
mixtures with air. 
Fire Extinguishing Media: 
If involved in a fire, use water spray. 
Special Information: 
Increases the flammability of combustible, organic and readily oxidizable materials. In the 
event of a frre, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure 
mode. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section S. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 

J. T. Baker NEUTRASORB(R) or TEAM(R) 'Low Na+' acid neutralizers are recommended 
for spills of this product. 

7. Handling and St®rage 
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Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amounts. Never use 
hot water and never add water to the acid. Water added to acid can cause uncontrolled 
boiling and splashing. Containers of this material may be hazardous when empty since they 
retain product residues (vapors, liquid); observe all warnings and precautions listed for the 
product. 

8. Egposure Controls/Personal Protection 

Airborne Exposure Limits: 
For Nitric Acid: 
OSHA Permissible Exposure Limit (PEL): 
2 ppm (TWA) 
ACGIH Threshold Limit Value (TLV): 
2 ppm (TWA); 4 ppm (STEL) 

For Soluble Barium Compounds: 
OSHA Permissible Exposure Limit (PEL): 
0.5 mg (Ba)/m3 
ACGIH Threshold Limit Value (TLV): 
0.5 mg (Ba)/m3 A4 - not classifiable as a human carcinogen 

Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Itespirators (NIOSH Approved): 
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined 
hood, or full-facepiece self-contained breathing apparatus. Canister-type respirators using 
sorbents are ineffective. 
Skin Protection: 
Rubber or neoprene gloves and additional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposure to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless liquid. 
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Odor: 
Odorless. 
Solubility: 
Infinitely soluble. 
SpeciHc Gravity: 
No information found. 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
> 99 
Boiling Point: 
No information found. 
Melting Point: 
No information found. 
Vapor Density (Air=1): 
Not applicable. 
Vapor Pressure (mm Hg): 
Not applicable. 
Evaporation Rate (BuAc=1): 
No information found. 

10. Stability and I2eactivity 

Stability: 
Stable under ordinary conditions of use and storage. Containers may burst when heated. 
Hazardous Decomposition Products: 
When heated to decomposition, emits toxic nitrogen oxides fumes and hydrogen nitrate. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
A dangerously powerful oxidizing agent, concentrated nitric acid is incompatible with most 
substances, especially strong bases, metallic powders, carbides, hydrogen sulfide, 
turpentine, and combustible organics. 
Conditions to Avoid: 
Heat, incompatibles. 

11. Toxicological Information 

For Nitric Acid: Investigated as a mutagen and reproductive effector. For Barium Nitrate: 
Oral rat LD50: 355 mg/kg. Irritation Data: Skin rabbit 500 mg/2414 mild. Eye rabbit 100 
mg/24H severe. 

-\Cancer Lists\ 
	

-------------------- ----------- 
---NTP Carcinogen--- 

Ingredient 
	

Known 	Anticipated 	IARC Category 

hftp://wwwjtbaker.com/msds/bO' 
	

4/5/02 



BARIUM, 1,000 UG/ML OR 10,000 UG/ML 
	

Page 6 of 8 

------------------------------------ 
Barium Nitrate (10022-31-8) 
	

No 	No 	None 
Nitric Acid (7697-37-2) 
	

No 	No 	None 
Water (7732-18-5) 	- 

	
No 	No 	None 

12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Water, I.M.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

International (Air, I.C.A.O.) 

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. 
(NITRIC ACID) 
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Hazard Class: 8 
UN/NA: UN3264 
Packing Group:III 
Information reported for product/size: 500ML 

15. Regulatory Information 

--------\Chemical Inventory Status - Part 1\------------------------ 
Ingredient TSCA EC 	Japan 	Australia 

Barium Nitrate (10022-31-8) Yes Yes 	Yes 	Yes 
Nitric Acid (7697-37-2) - 	Yes Yes 	Yes 	Yes 

Water 	(7732-18-5) Yes Yes 	Yes 	Yes 

--------\Chemical Inventory Status - Part 2\------------------------------- --  
--Canada-- 

Ingredient Korea DSL 	NDSL 	Phil. 

Barium Nitrate 	(10022-31-8) Yes Yes 	No 	Yes 
Nitric Acid 	(7697-37-2) -Yes Yes 	No 	Yes 
Water 	(7732-18-5) Yes Yes 	No 	Yes 

--------\Federal, State & International Regulations - Part 1\------- 
. -SARA 302- ------SARA 313------ 

Ingredient RQ 	TPQ List 	Chemical Catg. 

Barium Nitrate 	(10022-31-8) No 	No No 	Barium compo 
Nitric Acid (7697-37-2) 1000 	1000 Yes 	No 
Water 	(7732-18-5) No 	No No 	No 

--------\Federal, State & International Regulations - Part 2\----------- -----  
- -RCRA- 	-TSCA- 

Ingredient 
----------------------------------------- 

CERCLA 
------ 

261.33 	8(d) 
------ 	- 	------ 

Barium Nitrate (10022-31-8) 
	

No 	No 	No 
Nitric Acid (7697-37-2) 
	

1000 	No 	No 
Water (7732-18-5) 
	

No 	No 	No 

Chemical Weapons Convention: No 	TSCA 12(b): No 	CDTA: No 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: No ,Pressure: No 
Reactivity: No 	(Mixture / Liquid) 	- 

Australian Hazchem Code: No information found. 
Poison Schedule: S6 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 
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NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0 
Label Hazard Warning: 
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL 
BODY TISSUE_ MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR 
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE 

Jf~li NL Ce1N 0-0 I1C~ZiYY.`f1:7T_/:xe . 
Label Precautions: 
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Keep container closed. 
Label First Aid: 
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In all cases get 
medical attention immediately. 
Product Use: 
Industrial chemical. 
Revision Information: 
No changes. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Chromium 
Catalog Numbers:  

S79965-1, S79965, S79965-2, S799651, S799652 
Synonyms: 

Chrome 
Company Identification: Fisher Scientific 

1 Reagent Lane 
• 	Fairlawn, NJ 07410 

For information, ca11: 201-796-7100 
Emergency Number: 	201-796-7100 
For CHEMTREC assistance, call: 800-424-9300 
For International CHEMTREC assistance, call: 703-527-3887 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

+------ ----------+------- ----------------- --------+------- --+---------+ 
I 	CAS# 	I 	 Chemical Name 	I 	% 	I EINECS4  I 
---------------- I --------------------- 	------- -I----------I-----------1 

1 	7440-47-3 ICHROMIUM 	 I>=99% 	I 231-157-5 1 
+----------------+--------------------------------------+----------+-----------+ 

Hazard Symbols: XN 
Risk Phrases: 40  

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: silver-gray. 	. 
Warning! May cause allergic skin reaction. Causes digestive tract 
irritation. May cause liver damage. May cause kidney damage_ May 
cause lung damage. Causes eye and skin irritation. Causes severe 
respiratory tract irritation. 
Target Organs: Liver. 

Potential Health Effects 
Eye: 

Causes eye irritation. May cause conjunctivitis. 
Skin: 

 Causes skin irritation. Prolonged and/or repeated contact may cause 
irritation and/or dermatitis. May cause skin sensitization, an 
allergic reaction, which becomes evident upon re-exposure to this 
material. 

Ingestion: 
 May cause irritation of the digestive tract. May cause liver damage. 

Inhalation: 
Causes respiratory tract irritation. Inhalation of fumes may cause 
metal fume fever, which is characterized by £lu-like symptoms with 
metallic taste, fever, chills, cough, weakness, chest pain, muscle 
pairi and increased white blood cell count. May cause asthma and 
shortness of breath. May cause headache, coughing, fever, weight 
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loss; and pneumoconiosis. 	.  
Chronic:   

Prolonged inhalation may cause respiratory tract in£lammation and 
lung damage. 	. 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower eyelids. Get medical aid 
immediately. 	 - 

Skin: 
Flush skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Get medical aid if 
irritation develops or persists. Wash clothing before reuse. 

Ingestion: 
Do NOT induce vomiting. If victim is conscious and alert, give 2-4 
cupfuls of milk or water. Never give anything by mouth to an 
unconscious person. Get medical aid immediately. 

Inhalation: 
Remove from exposure to fresh air immediately. If not breathing, 
give artificial respiration. If breathing is difficult, give oxygen. 
Get medical aid. Do NOT use mouth-to-mouth resuscitation. 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
Evacuate area and fight fire from a safe distance. As in any fire, 
wear a self-contained breathing apparatus in pressure-demand, 
MSHA/NIOSH (approved or equivalent), and full protective gear. May 
burn with invisible flame. During a fire, irritating and highly 
toxic gases may be generated by thermal decomposition or combustion. 
Dust can be an explosion hazard when exposed to heat or flame. 

Extinguishing Media: 
Use dry sand or earth to smother fire. Use dry chemical to fight 
fire. Contact professional fire-fighters immediately. 

Autoignition Temperature:Not available. 
Flash Point: 	Not available. 
Explosion Limits, lower:.0230oz/ft3 
Explosion Limits, upper:Not available. 	. 
NFPA Rating: (estimated) Health: 2; Flammability: 1; Reactivity: 1 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8.  

Spills/Leaks: 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. Sweep up or absorb material, then place into a 
suitable clean, dry, closed container for disposal. Avoid generating 
dusty conditions. Remove all sources of ignition. Isolate area and 
deny entry. Place under an inert atmosphere. Do not use combustible 
materials such as paper towels to clean up spill_ 

**** SECTION 7- HANDLING and STORAGE **** 
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Handling: 
Wash thoroughly after handling. Remove contaminated clothing and 
wash before reuse. Use with adequate ventilation. Minimize dust 
generation and accumulation. Use spark-proof tools and explosion 
proof equipment. Avoid contact with skin and eyes. Keep container 
tightly closed. Avoid contact with heat, sparks and flame. Avoid 

_ ingestion and inhalation. Handle under an inert atmosphere. 
Storage: 	- 

Keep away from heat, sparks, and flame. Store in a tightly closed 
container. Keep from contact with oxidizing materials. Store in a 
cool, dry, well-ventilated area away from incompatible substances. 
Keep away from acids. Keep containers tightly closed. Do not expose 
to air. Store under an inert atmosphere. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Facilities storing or utilizing this material should be equipped 
with an eyewash facility and a safety shower. Use adequate general or 
local exhaust ventilation to keep airborne concentrations below the 
permissible exposure limits. 

+--------------------+------ 
1 	Chemical Name 	I 	AC 
I -- 	 ------ I ----------  
I CHROMIUM 	10.5 mg/m3 

I 	 I 
I 	 I 
I 	 I 
I 	 I 
I 	 I 

+--------------------+------ 

Eaposure Limits 
-----+-------------------+---------------+ 

GIH 	I 	NIOSH 	IOSHA - Final PELsI 
-I---- 

 

---------------- I --------- I 
las Cr: 0.5 mg/m3 Il mg/m3 TWA I 
I TWA; see 	I 	 I 
IAppendix C Por 	I 	 I 
I supplementary 	I 	I 
I exposure limits  
las Cr: 250 mg/m3 	I 	I 
I IDLH 	I 	 I 

------+-------------------+-----------------+ 

OSHA Vacated PELs: 
CHROMIUM: 
(as Cr): 1 mg/m3 TWA 

Personal Protective Equipment 

Eyes: 
Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166.  

Skin: 
Wear appropriate gloves to prevent skin eaposure. 

Clothing: 
Wear appropriate protective clothing to prevent skin 
exposure. 

Respirators: 
Follow the OSHA respirator regulations found in 29CFR 
1910.134 or European Standard EN 149. Always use a 
NIOSH or European Standard EN 149 approved respirator 
when necessary. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 
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Physical State: 
Appearance: 	- 
Odor: 
pH: 
Vapor Pressure: ~ 

Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility in water: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Solid 
silver-gray 
odorless 
Not available. 
Not applicable. 
Not available. 
Not applicable. 
Not applicable. 
4784 deg F 
3375 deg F 
Not available_ 
Insoluble in water. 
7.2 @28C 
Cr 
51.996 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 
Stable under normal temperatures and pressures. Powder or liquid is 
pyrophoric. 

Conditions to Avoid: 
Iricompatible materials, ignition sources, dust generation, exposure 
to air, acids, strong oxidants. 

Incompatibilities with Other Materials: 
Ammonium nitrate, hydrogen peroxide, lithium, nitric oxiode, 
potassium chlorate, sulfuri dioxide, strong oxidizers, hydrochloric 
acid, sulfuric acid, nitrogen oxide, -  

Hazardous Decomposition Products: 
Toxic chromium oxide £umes_  

Hazardous Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
. CAS# 7440-47-3: GB4200000 

LD50/LC50: 	 ' 
Not available.  

Carcinogenicity: 
CHROMIUM - 

ACGIH: A4 - Not Classifiable as a Human Carcinogen 
IARC: Group 3 carcinogen 	 , 

Epidemiology: 
Certain hexavalent chromium compounds have been demonstrated to be 
carcinogenic on the basis of epidemiologic investigations on workers 

 and eaperimental studies in animals. Increased incidences of 
respiratory cancer has been found in chromium (VI) workers. There is 
an increased incidence of lung cancer in industrial workers exposed 
to chromium (VI) compounds. Please refer to IARC volume 23 for a 
more detailed discussion. 

Teratogenicity: 	 . 
No information found. 

Reproductive Effects: 
No information found. 

Neurotoaicity: 
No information found. 

Mutagenicity: 
No information found. 	 . 
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Other Studies: 	 . 
See actual entry in RTECS for complete information. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Chemical waste generators must determine whether a discarded chemical 
is classified as a hazardous waste.  
US EPA guidelines for the classification determination are listed in 
40 CFR Parts 261.3. Additionally, waste generators must consult state 
and local hazardous waste regulations to ensure complete and accurate 
classification. 
RCRA P-Series: None listed. 
RCRA U-Series: None listed. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
No information available 

Canadian TDG 
No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 7440-47-3 is listed on the TSCA inventory. 
Health & Safety Reporting List 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b 

None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule 

  None of the chemicals in this material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
CAS# 7440-47-3: final RQ = 5000 pounds (2270 kg) (no reporting of rele 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

SARA Codes 
CAS # 7440-47-3: acute, chronic, flammable. 

Section 313  
This material contains CHROMIUM (CAS# 7440-47-3, 99%),which is 
subject to the reporting requirements of Section 313 of SARA Title 
III and 40 CFR Part 372. 

Clean Air Act: 
CAS# 7440-47-3 listed as ** no name ** is listed as a hazardous air 
pollutant (HAP).  
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act:   
 None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 7440-47-3 is listed as a Priority Pollutant under the Clean 
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 Water Act. 	. 
CAS# 7440-47-3 is listed as a 
Act. 

OSHA: 
None of the chemicals in this 
by OSHA. 

Toxic Pollutant under the Clean Water 

product are considered highly hazardous 

STATE 
CHROMIUM can be found on the following state right to know lists: 
California, New Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts. 
California No Significant Risk Level: 
None of the chemicals in this product are listed. 

European/International Regulations 
European Labeling in Accordance with EC Directives 

Hazard Symbols: XN  
Risk Phrases: 

R 40 Possible risks of irreversible effects. 
Safety Phrases: 

WGK (Water Danger/Protection) 
CAS# 7440-47-3: No information available. 

United Kingdom Occupational Exposure Limits 	. 
CAS# 7440-47-3: OES-United Kingdom, TWA 0.5 mg/m3 TWA 

Canada 
CAS# 7440-47-3 is listed on Canada's DSL List. 
This product has a WHMIS classification of D2A, D2B. 
CAS# 7440-47-3 is listea on Canada's Ingredient Disclosure List. 

Exposure Limits 	. 
CAS# 7440-47-3: OEL-ARAB Republic of Egypt:TWA 0.05 mg/m3  
OEL-AUSTRALIA:TWA 0.05 mg/m3 
OEL-BELGIUM:TWA 0.5 mg/m3 
OEL-DENMARK:TWA 0.5 mg/m3  
OEL-FINLAND:TWA 0.01 mg/m3 	' 

 OEL-FRANCE:TWA 0.5 mg/m3 
OEL-JAPAN:TWA 0.5 mg/m3 - 

OEL-THE NETHERLANDS:TWA 0.5 mg/m3 
OEL-THE PHILIPPINES:TWA 1 mg/m3 
OEL-SWEDEN:TWA 0.5 mg/m3 
OEL-UNITED KINGDOM:TWA 0.5 mg/m3 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 3/01/1999 Revision #4 Date: 8/02/2000 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantabili.ty or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability o£ the 
information for their particular purposes. In no way shall the company be 
liable for any claims, losses, or damages of any third party or for lost 
profits or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if the company has been advised of 
the possibility of such damages.  
----------------------------------------------------------------------------- 
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Selenium 

MSDS Number: S1106 --- Effective Date: 08102100 

1. Product Identif"ication 

Synonyms: Elemental Selenium; Selen; C.I. 77805 
CAS No.: 7782-49-2 
Molecular Weight: 78.96 
Chemical Formula: Se 
Product Codes: 3395 

2. Composition/Information on Ingredients 

Ingredient 
	

CAS No 	Percent 	Hazardous 
----- 	------------ 	------- 	--------- 

Selenium 
	 7782-49-2 	90 - 100% 	Yes 

3. Hazards Identification 

Emergency Overview 

WARNING! CAUSES SEVERE IRRITATION TO EYES, SKIN AND 
RESPIRATORY TRACT. HARMFUL IF SWALLOWED OR INHALED. AFFECTS 
LIVER, KIDNEYS, BLOOD, SPLEEN. 

J.T. Baker SAF-T-DATA (t`" )  Ratings (Provided here for your convenience) 
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Health Rating: 3 - Severe (Life) 
Flammability Rating: 0 - None 
Reactivity Rating: I - Slight 
Contact Rating: 2 - Moderate 
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue (Health) 

Potential Health Effects 

Inhalation: 
Severe irritant to the respiratory system. Soreness, coughing, labored breathing are 
symptoms which may subside and return. Lung edema may occur in acute cases. Cases with 
flu-like symptoms resembling metal fume fever within 24 hours of exposure have been 
reported. 
Ingestion: 
May cause severe irritation to the mouth and throat. Gastrointestinal disturbances may be 
expected with nausea, abdominal pain, and vomiting. 
Skin Contact: 
Causes severe irritation. Symptoms include redness, itching and pain. 
Eye Contact: 
May cause severe irritation, redness, pain. 
Chronic Exposure: 
Chronic exposure may cause odor of garlic on breath, fatigue, irritability, repsiratory tract 
irritation, gastrointestinal irritation, metallic taste, and allergic eye reaction. Based on 
animal studies, may cause blood, liver, kidney and spleen effects. 
Aggravation of Pre-existing Conditions: 
Person with a history of asthma, allergies, or known sensitization to selenium, or with a 
history of other chronic respiratory disease, gastrointesfinal disturbances, disorders of the 
liver or kidneys, or recurrent dermatitis would be expected to be at increased risk from 
exposure. 

4. First Aid Measures 

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention. 
Ingestion: 
Do NOT induce vomiting. Give large amounts of water. Never give anything by mouth to 
an unconscious person. Get medical attention. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated 
clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean 
shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
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eyelids occasionally. Get medical attention immediately. 

5. Fire Fighting Measures 

Fire: 
Not considered to be a fire hazard. 
Explosion: 
Not considered to be an explosion hazard. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding fire. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of 
spill. Wear appropriate personal protective equipment as specified in Section 8. Spills: Pick 
up and place in a suitable container for reclamation or disposal, using a method that does 
not generate dust. US Regulations (CERCLA) requice reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 

7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Isolate from incompatible substances. Containers of this material may be 
hazardous when empty since they retain product residues (dust, solids); observe all 
warnings and precautions listed for the product. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL): 
0.2 mg/m3, Selenium Compounds, as Se 

-ACGIH Threshold Limit Value (TLV): 
0.2 mg/m3, Selenium & Compounds, as Se 
Ventilation System: 
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A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, a half-face dust/mist respirator may be worn for up to ten 
fimes the exposure limit or the maximum use concentration specified by the appropriate 
regulatory agency or respirator supplier, whichever is lowest. A full-face piece dust/mist 
respirator may be worn up to 50 times the exposure limit, or the maximum use 
concentration specified by the appropriate regulatory agency, or respirator supplier, 
whichever is lowest. For emergencies or instances where the exposure levels are not known, 
use a full-facepiece positive-pressure, air-supplied respirator. WARNING: Air-purifying 
respirators do not protect workers in oxygen-deficient atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions 
is possible. Maintain eye wash fountain and quick-drench facilities in work area. 

9. Physical and Chemical Properties 

Appearance: 
Small blue-black metallic shot. 
Odor: 
Odorless. 
Solubility:- 
Insoluble in water. 
Specific Gravity: 
4.26-4.81 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
0 
Boiling Point: 
690C (1274F) 
Melting Point: 
170 - 217C (338 - 423F) 
Vapor Density (Air=1): 
Not applicable. 
Vapor Pressure (mm Hg): 
Not applicable. 
Evaporation Rate (BuAe=1): 
Not applicable. 
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10. Stability and Reactivity 

Stability: 
Stable under ordinary condifions of use and storage. 
Hazardous Decomposition Products: 
Toxic oxides of selenium form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizers, strong acids, and a wide range of other materials. 
Conditions to Avoid: 
Moisture and incompatibles. 

11. Toxicological Information 

Toxicological Data: 
Oral Rat LD50: 6700 mg/kg. Investigated as a tumorigen and a reproductive effector. 
Carcinogenicity: 
EPA / IRIS classification: Group Dl - Not classifiable as a human carcinogen. 

\Cancer Lists\----------------------- -------------- 
---NTP Carcinogen--- 

Ingredient 	 Known 	Anticipated 
	

IARC Category 

Selenium (7782-49-2) 	No 	No 

12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements. 
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Ingredient TSCA EC Japan 

Selenium (7782-49-2) Yes Yes - No 

--------\Chemical Inventory Status - Part 2\---------------------- 
--Canada-- 

Ingredient . 	Korea DSL NDSL 
------------------------------------------ 
Selenium 	(7782-49-2) 

----- 
Yes 

--- 
Yes 

---- 
No 

Australia 

Yes 

Phil. 

Yes 

Selenium 	 Page 6 of 7 

Not regulated. 

15. Regulatory Information 

--------\Chemical Inventory Status - Part 1\-- 

--------\Federal, State & International Regulations - Part 1\---------------- 
 -SARA 302- 	------SARA 313------ 

Ingredient 	 RQ 	TPQ 	List Chemical Catg. 
------------------------------------- --- ----- ---- -------------- 

Selenium (7782-49-2) 	 No 	No 	No 	Selenium cmp 

Part 2\-------- 
-RCRA- 	-TSCA 
261.33 	8(d) 

No 	No 

CDTA: No 
Pressure: No 

--------\Federal, State & International Regulations 

Ingredient 	 CERCLA 
----------------------------------------- ------ 
Selenium (7782-49-2) 	 100 

Chemical Weapons Convention: No 	TSCA 12(b): No 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: No 
Reactivity: No 	(Pure / Solid) 

Australian Hazchem Code: 2Z 
Poison Schedule: No information found. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Health: 2 Flanunability: 0 Reactivity: 0 
Label Hazard Warning: 
WARNING! CAUSES SEVERE IRRITATION TO EYES, SKIN AND RESPIRATORY 
TRACT. HARMFUL IF SWALLOWED OR INHALED. AFFECTS LIVER, KIDNEYS, 
BLOOD, SPLEEN. 
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Label Precautions: 
Avoid contact with eyes, skin and clothing. 
Wash thorougbly a$er handling. 
Avoid breathing dust. 
Do not breathe mist. 
Use only with adequate ventilation. 
Label First Aid: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of contact, 
immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove 
contaminated clothing and shoes. Wash clothing before reuse. In all cases, get medical 
attention. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No changes. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Mercury 
Catalog Numbers:  

S71968, M139 1LB, M139 5LB, M139-1LB, M139-5LB, M1391LB, M1395LB, M140 14LB 
M140 1LB, M140 5LB, M140-14LB, M140-1LB, M140-5LB, M14014LB, M1401LB,  
M1405LB, M141 1LB, M141 6LB, M141-1LB, M141-6LB, M1411LB, M1416LB, 
NC9534278, S40672B, S41542, S41599, S41599B, S41599E, S41599G, S41599J, 
S41599K, S41599M,S41600P, S41600S, S41600W, S41630A, S41630B, S41630C, 
S41631, S41631A, S41631B, S41631C, S41645, S45245, S46981, S50443, S71966, 

	

S71967, S78777 	. 
Synonyms: 	 . 

Colloidal mercury; Hydrargyrum; Metallic mercury; Quick silver; 
Liquid silver 

Company Identification: Fisher Scientific 
1 Reagent Lane  

, Fairlawn, NJ 07410 
For information, call: 201-796-7100  
Emergency Number: 	201-796-7100 	- 
For CHEMTREC assistance, ca11: 800-424-9300  
For International CHEMTREC assistance, call: 703-527-3887 	, 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

+----------------+--------------------------=----------+----------+-----------+ 
I 	CAS# 	1 	Chemical Name 	I 	% 	I EINECS# I 
I - -- - --- --- ------  I ---------------- ---------------------- I ------ ----I-----------  I 
~ 	7439-97-6 [Mercury 	 I ca.100 	231-106-7 I 
+----------------+--------------------------------------+----------+-----------+ 

Hazard Symbols: T N 
Risk Phrases: 23 33 50/53 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: silver. 
Danger! Harmful if inhaled. Corrosive. This substance has caused 
adverse reproductive and fetal effects in animals. May be absorbed 
through intact skin. May cause central nervous system effects. May 
cause liver and kidney damage. Inhalation of fumes may cause 
metal-fume fever. May cause severe respiratory tract irritation with 
possible burns. Causes eye and skin irritation and possible burns. 
May cause severe digestive tract irritation with possible burns. 
Possible sensitizer. 	 . 
Target Organs: Blood, kidneys, central nervous system, liver, brain. 

Potential Health Effects 
Eye: 

Exposure to mercury or mercury compounds can cause discoloration on 
the front surface of the lens, which does not inter£ere with vision. 
Causes eye irritation and possible burns. Contact with mercury or 
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mercury compounds can cause ulceration of the conjunctiva and 
cornea. 

Skin: 
May be absorbed through the skin-in harmful amounts. May cause skin 
sensitization, an allergic reaction, which becomes evident upon 
re-exposure to this material. Causes skin irritation and possible 
burns. May cause skin rash (in milder cases), and cold and clammy 
skin with cyanosis or pale color. 

Ingestion: 
May cause severe and permanent damage to the digestive tract. May 
cause perforation of the digestive tract. May cause effects similar 
to those for inhalation exposure. May cause systemic effects. 

Inhalation: 
Causes chemical burns to the respiratory tract. Inhalation of fumes 
may cause metal fume fever, which is characterized by flu-like 
symptoms with metallic taste, fever, chills, cough, weakness, chest 
pain, muscle pain and increased white blood cell count. May cause 
central nervous system effects including vertigo, anaiety, 
depression, muscle incoordination, and emotional instability. 
Aspiration may lead to pulmonary edema. May cause systemic effects. 
May cause respiratory sensitization. 

Chronic: 
May cause liver and kidney damage. May cause reproductive and fetal 
effects. E£fects may be delayed. Chronic exposure to mercury may 
cause permanent central nervous system damage, fatigue, weight loss, 
tremors, personality changes. Chronic ingestion may cause 
accumulation of inercury in body tissues. Prolonged or repeated 
exposure may cause in£lammation of the mouth and gums, excessive 
salivation, and loosening of the teeth. 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Get medical aid immediately. Do NOT a11ow victim to rub or keep eyes 
closed. Extensive irrigation with water is required (at least 30 
minutes). 

Skin: 
Get medical aid immediately. Immediately flush skin with plenty of 
soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Wash clothing before reuse. Destroy contaminated 
shoes. 

Ingestion: 
Do NOT induce vomiting. If victim is conscious and alert, give 2-4 
cupfuls of milk or water. Never give anything by mouth to an 
unconscious person. Get medical aid immediately. Wash mouth out with 
water. 

Inhalation: 
Get medical aid immediately. Remove from exposure to fresh air 
immediately. If breathing is difficult, give oxygen. Do NOT use 
mouth-to-mouth resuscitation. If breathing has ceased apply 
artificial respiration using oxygen and a suitable mechanical device 
such as a bag and a mask. 

Notes to Physician: 
The concentration of inercury in whole blood is a reasonable measure 
of the body-burden of inercury and thus is used for monitoring 
purposes. Treat symptomatically and supportively. Persons with 
kidney disease, chronic respiratory disease, liver disease, or skin 
disease may be at increased risk from exposure to this substance. 

Antidote: 
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The use of d-Penicillamine as a chelating agent should be determined 
by qualified medical personnel. The use of Dimercaprol or BAL  
(British Anti-Lewisite) as a chelating agent should be determined by 
qualified medical personnel. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and fu11 
protective gear. Water runoff can cause environmental damage. Dike 
and collect water used to fight fire. During a fire, irritating and 
highly toxic gases may be generated by thermal decomposition or 
combustion. 

Extinguishing Media: 
Substance is nonflammable; use agent most appropriate to extinguish 

 surrounding fire. Use water spray, dry chemical, carbon dioxide, or 
appropriate foam. 

Autoignition Temperature:Not applicable. 
Flash Point: 	Not applicable. 
Explosion Limits, lower:Not available. 
Explosion Limits, upper:Not available. 
NFPA Rating: (estimated) Health: 3; Flammability: 0; Reactivity: 0 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks:  
Absorb spill with inert material (e.g. vermiculite, sand or earth), 
then place in suitable container. Avoid runoff into storm sewers and 
ditches which lead to waterways. Clean up spills immediately, 
observing precautions in the Protective Equipment section. Provide 
ventilation. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Remove contaminated clothing and 
wash before reuse. Minimize dust generation and accumulation. Keep 
container tightly closed. Do not get on skin or in eyes. Do not 
ingest or inhale. Use only in a chemical fume hood. Discard 
contaminated shoes. Do not breathe vapor. 

Storage: 
Keep container closed when not in use. Store in a tightly closed 
container. Store in a cool, dry, well-ventilated area away from 
incompatible substances. Keep away from metals. Storeprotected from 
azides. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

EEngineering Controls: 
Facilities storing or utilizing this material should be equipped 
with an eyewash facility and a safety shower. Use only under a 
chemical fume hood. 

Exposure Limits  
+------------ -------+-----------------+- -- ---------------+-----------+ 
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I 	Chemical Name 
I ----- 	 --- 

I Mercury 
I 
I 
I 
I 
+---------------- 

I 	ACGIH 
I ---------------  

10.025 mg/m3; as 
IHg: skin - 
I potential for 
I cutaneous 
I absorption 
--------------- 

I 	NIOSH 
I ----- -------- 

10.05 mg/m3 TWA 
110 mg/m3 IDLH 
i 
I 
I 

IOSHA - Final PELsI 
I----------------- I 
I1mg/10m3 (vapor) I 
I 	 I 
I 	 I 
I 	 I 
I 	 I 
+ 	-------+ 

OSHA Vacated PELs: 
Mercury: 
vapor, as Hg: 0.05 mg/m3 TWA; 0.03 mg/m3 STEL; aryl and inorganic, as 
Hg: C 0.1 mg/m3 	 . 

Personal Protective Equipment 

Eyes: 

Skin: 

Clothing: 

Respirators: 

Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166. 

Wear appropriate protective gloves to prevent skin 
exposure. 

Wear appropriate protective clothing to prevent skin 
exposure. 

A respiratory piotection program that meets OSHA's 29 
CFR :1910.134 and ANSI Z88.2 requirements or European 
Standard EN 149 must be followed whenever workplace 
conditions warrant a respirator's use. 	. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility in water: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Liquid 
silver 
odorless 
Not available. 
0.002 mm Hg @ 25C 
0.468 
Not available. 
15.5 mP @ 25 deg C 
356.72 deg C 
-38.87 deg C 
Not available.. 
Insoluble. 
13.59 (water=l) 
Hg 
200.59 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
High temperatures, incompatible materials. 

Incompatibilities with Other Materials: 
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 Metals, aluminum, ammonia,- chlorates, copper, copper alloys, ethylene 
oxide, halogens, iron, nitrates, sulfur, sulfuric acid, oxy'gen,  
acetylene, lithium, rubidium, sodium carbide, lead, nitromethane, 
peroxy£ormic acid, calcium, chlorine dioxide, metal oxides, azides, 
3-bromopropyne, alkynes + silver perchlorate, methylsilane + oxygen, 
tetracarbonylnickel + oxygen, boron diiodophosphide. 

Hazardous Decomposition Products: 	. 
Mercury/mercury oxides. 

Hazardous Polymerization: Will not occur. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 7439-97-6: OV4550000 

LD50/LC50: 
Not available. 

Carcinogenicity: 
Mercury - 

ACGIH: A4 - Not Classifiable as a Human Carcinogen 
IARC: Group 3 carcinogen 

Epidemiology: 
Intraperitoneal, rat: TDLo = 400 mg/kg/14D-I (Tumorigenic - equivocal 
tumorigenic agent by RTECS criteria - tumors at site of application). 

Teratogenicity: 
Inhalation, rat: TCLo = 1 mg/m3/24H (female 1-20 day(s) after 
conception) Effects on Embryo or Fetus - fetotoxicity (except death, 
e.g., stunted fetus). 

Reproductive Effects: 
Inhalation, rat: TCLo = 890 ng/m3/24H (male 16 week(s) pre-mating) 
Paternal Effects - spermatogenesis (incl. genetic material, sperm 
morphology, motility, and count.).; Inhalation, rat: TCLo = 7440 
ng/m3/24H (male 16 week(s) pre-mating) Fertility - post-implantation 
mortality (e.g. dead and/or resorbed implants per total number of 
implants). 

Neurotoxicity: 
The brain is the critical organ in humans for chronic vapor exposure; 
in severe cases, spontaneous degeneration oY the brain cortex can 
occur as a late sequela to past exposure. 	, 

Mutagenicity: 
Cytogenetic Analysis: Unreported, man = 150 ug/m3. 

Other Studies: 
No information available.  

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
In aquatic systems, mercury appears to bind to dissolved matter or 
fine particulates, while the transport of inercury bound to dust 
particles in the atmosphere or bed 'sediment particles in rivers and 
lakes is generally less substantial. The conversion, in aquatic 
environments, of inorganic mercury cmpd to methyl mercury implies 
that recycling of inercury from sediment to water to air and back 
could be a rapid process. 

Other 
Harmful to aquatic life in very low concentrations. 

**** SECTION 13 - DISP09AL CONSIDERATIONS **** 

Chemical waste generators must determine whether a discarded chemical 
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is classified as a hazardous waste.   
US EPA guidelines for the classification determination are listed in 
40 CFR Parts 261.3. Additionally, waste generators must consult state 
and local hazardous waste regulations to ensure complete and accurate 
classification.  
RCRA P-Series: None listed.  
RCRA U-Series: CAS# 7_439-97-6: waste number U151. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: 
Hazard Class: 

UN Number: 
Packing Group: 

Canadian TDG 
Shipping Name: 
Hazard Class: 

UN Number: 

RQ,MERCURY 
8 
UN2809 
III 

MERCURY 
8 
UN2809 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 7439-97-6 is listed on the TSCA inventory. 
Health & Safety Reporting List 	. 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules . 
None oP the chemicals in this product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Use Ru1e 
None of the chemicals in this material have a SNUR under TSCA. 

SARA 
Section 302 (RQ)  
CAS# 7439-97-6: final RQ = 1 pound (0.454 kg) 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

SARA Codes  
CAS # 7439-97-6: acute, chronic. 

Section 313 
This chemical is not at a high enough concentration to be reportable 
under Section 313. 	 - 
No chemicals are reportable under Section 313. 

Clean Air Act: 
CAS# 7439-97-6 listed as ** no name ** - is listed as a hazardous air 
pollutant (HAP). 

 This material does not contain any Class 1 Ozone depletors.  
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act:  
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 	f 

CAS# 7439-97-6 is listed as a Priority Pollutant under the Clean 
Water Act. 
CAS# 7439-97-6 is listed as a Toxic Pollutant under the Clean Water 
Act. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA. 
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STATE 
Mercury can be found on the following state right to know lists: 
California, New Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts.  
WARNING: This product contains Mercury, a chemical known to the state 

 qf California to cause birth defects or other reproductive harm. 
California No Significant Risk Level: 
None o£ the chemicals in this product are listed. 

European/International Regulations 
European Labeling in Accordance with EC Directives 

. Hazard Symbols: T N 
Risk Phrases: 	 . 

R 23 Toxic by inhalation. 
 R 33 Danger of cumulative effects. 

R 50/53 Very toxic to aquatic organisms; may cause 
long-term adverse effects in the aquatic environment. 

Safety Phrases: 
S 1/2 Keep locked up and out of reach of children. 
S 7 Keep container tightly closed. 
S 45 In case of accident or if you feel unwell, seek 
medical advice immediately (show the label where 
possible). 
S 60 This material and/or its container must be 
disposed of as hazardous waste. 
S 61 Avoid release to the environment. Refer to 
special instructions/Safety data sheets. 

WGK (Water Danger/Protection) 
CAS# 7439-97-6: 3 

United Kingdom Occupational Exposure Limits 	. 
CAS# 7439-97-6: OES-United Kingdom, TWA 0.025 mg/m3 TWA 

Canada 
CAS# 7439-97-6 is listed on Canada's DSL List. 
This product has a WHMIS classification of D2A, E.  
CAS# 7439-97-6 is listed on Canada's Ingredient Disclosure List. 

Exposure Limits 
CAS# 7439-97-6: OEL-ARAB Republic of Egypt:TWA 0.05 mg/m3 
OEL-AUSTRALIA:TWA 0.1 mg/m3;Skin 
OEL-BELGIUM:TWA 0.1 mg/m3;Skin 
OEL-FINLAND:TWA 0.05 mg/m3 
OEL-FRANCE:TWA 0.05 mg/m3;Skin (vapor) 
OEL-FRANCE:TWA 0.1 mg/m3;Skin  
OEL-HUNGARY:TWA 0.02 mg/m3;STEL 0.04 mg/m3 
OEL-POLAND:TWA 0.05 mg/m3 
OEL-SWEDEN:TWA 0.05 mg/m3 (vapor) 	 . 
OEL-SWITZERLAND:TWA 0.005 ppm (0.05 mg/m3);Skin (vapor) 
OEL-SWITZERLAND:TWA 0.01 mg/m3;Skin 
OEL-TURKEY:TWA 0.1 mg/m3;Skin 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV 
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 
OEL-AU9TRALIA:TWA 0.05 mg(Hg)/m3;Skin JANUARY 1993 

 OEL-BELGIUM:TWA 0.05 mg(Hg)/m3;Skin JANUARY 1993 
OEL-CZECHOSLOVAKIA:TWA 0.05 mg(Hg)/m3;STEL 0.15 mg(Hg)/m3 
OEL-DENMARK:TWA 0.05 mg(Hg)/m3 JANUARY 1993 
OEL-FINLAND:TWA 0.05 mg(Hg)/m3 JANUARY 1993 
OEL-FRANCE:TWA 0.05 mg(Hg)/m3 JANUARY 1993 
OEL-GERMANY:TWA 0.01 ppm (0.1 mg(Hg)/m3) JANUARY 1993 
OEL-HUNGARY:TWA 0.02 mg(Hg)/m3;STEL 0.04 mg(Hg)/m JANUARY 1993 
OEL-JAPAN:TWA 0.05 mg(Hg)/m3 JANUARY 1993 	. 
OEL-THE NETHERLANDS:TWA 0.05 mg(Hg)/m3;STEL 0.15 mg(Hg)/m3 
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OEL-THE PHILIPPINES:TWA 0.05 mg(Hg)/m3 JANUARY 1993 
OEL-POLAND:TWA 0.01 mg(Hg)/m3 JANUARY 1993 
OEL-RUSSIA:TWA 0.05 mg(Hg 	. 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 6/15/1999 Revision #4 Date: 10/06/2000 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting £rom its use. Users 
should make their own investigations to determine the suitability of the 
in£ormation for their particular purposes. In no way shall the company be 
liable for any claims, losses, or damages of any third party or for lost 
profits or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if the company has been advised of 
the possibility of such_damages. 	- 
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Catalogues 
**Frequ90p1s1,l5tqGlluestioMEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

Laboratory Vendor Links 

MSDS Name afj~~ver Links 

Catalog Ij
~~ersdDentSales  

S80162, S163 10, S163-10, S16310, ZZS166C17 
Synonyms: 

Argentum. 
Company Identification: Fisher Scientific 

1 Reagent Lane 
Fairlawn, NJ 07410 

For information, cal1: 201-796-7100 
Emergency Number: 	201-796-7100 
For CHEMTREC assistance, cal1: B00-424-9300 
For International CHEMTREC assistance, call: 703-527-3887 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

+---------------+-------------------------------+---------+ 	----+ 
~ 	 CAS# 	I 	Chemical Name 	I 	o 	I EINECS# I 
I---------------- I  -------------------------------------- I ----------I-----------  I 
~ 	7440-22-4 ISilver 	 100 	231-131-3 ~ 

+----------------+--------------------------------------+----------+-----------+ 
Hazard Symbols: None Listed. 
Risk Phrases: 33 

**** SECTION 3 - RAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: white_ 
Caution! May cause eye and skin irritation. May cause respiratory 
and digestive tract irritation. Danger of cumulative effects. 	= 
Target Organs: Kidneys. 

Potential Health Effects 
Eye: 

. 	May cause eye irritation. 
Skin: 

May cause skin irritation. May cause skin discoloration. 
Ingestion: 

May cause irritation of the digestive tract. Effects may be 
cumulative. Ingestion of silver compounds may cause abdominal pain, 
rigidity, convulsions and shock. 

Inhalation: 
May cause respiratory tract irritation. Inhalation of fumes may 
cause metal £ume fever, which is characterized by flu-like symptoms 
with metallic taste, fever, chills, cough, weakness, chest pain, 
muscle pain and increased white blood cell count. 

Chronic: 
Chronic inhalation or ingestion of silver salts may cause argyria 
characterized by a permanent blue-gray discoloration of the eyes, 
skin, mucous membranes, and internal organs_ 
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 **** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower eyelids. If irritation 
develops, get medical aid.  

Skin: 
Flush skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Get medical aid if 
irritation develops or persists. Wash clothing before reuse. 

Ingestion: 
Do NOT induce vomiting. If conscious and alert, rinse mouth and 
drink 2-4 cupfuls of milk or water. Wash mouth out with water. Get 
medical aid if irritation or symptoms occur. 	. 

Inhalation: 
Remove from exposure to fresh air immediately. If not breathing, 
give artificial respiration. If breathing is difficult, give oxygen. 
Get medical aid if cough or other symptoms appear.  

Notes to Physician: 
Treat symptomatically and 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic gases 
may be generated by thermal decomposition or combustion. 
Non-combustible, substance itself does not burn but may decompose 
upon heating to produce - corrosive and/or toxic fumes. 

Extinguishing Media: 
Substance is noncombustible; use agent most appropriate to 
extinguish surrounding fire. Use water spray, dry chemical, carbon 
dioxide, or appropriate foam. 

Autoignition Temperature:Not applicable. 
Flash Point: 	Not applicable. 
Explosion Limits, lower:Not available. 
Explosion Limits, upper:Not available.  
NFPA Rating: (estimated) Health: 1; Flammability: 0; Reactivity: 0 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks: 
Vacuum or sweep up material and place into a suitable disposal 
container. Clean up spills immediately, observing precautions in the 
Protective Equipment section. Avoid generating dusty conditions. 
Provide ventilation.  

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Wash hands before eating. Avoid 
contact with eyes, skin, and clothing. Keep container tightly 
closed. Avoid ingestion and inhalation. Use with adequate 
ventilation. 	 . 
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Storage:  
Store in a tightly closed container. Store in a cool, dry, 
well-ventilated area away from incompatible substances. No special 
precautions indicated. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Facilities storing or utilizing this material should be equipped 
with an eyewash facility and a safety shower. Use adequate 
ventilation to keep airborne concentrations low. 

Exposure Limits 
+-----------------+------- ----------+--- ---------------+----------------+ 
I 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	IOSHA - Final PELsI 
I----------- ---------  I ------------------- I ------------------- I ----------------- I 
I Silver 	10.1 mg/m3 	las Ag: 0.01 mg/m3 10.01 mg/m3 TWA 	I 
I 	I 	ITWA as Ag: 10 	1 	1 
I 	I 	~ 	 I mg/m3 IDLH 	I 	I 
+------------------+-------------------+------------------+-----------------+ 

OSHA Vacated PELs: 
Silver: 
as Ag: 0.01 mg/m3 TWA 

Personal Protective Equipment 

Eyes: 
Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and £ace 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166. 

Skin: 
Wear appropriate protective gloves to prevent skin 
exposure.  

Clothing: 
- 	Wear appropriate protective clothing to minimize 

contact with skin. 
Respirators: 

A respiratory protection program that meets OSHA's 29 
CFR :1910.134 and ANSI Z88.2 requirements or European 
Standard EN 149 must be.followed whenever workplace 
conditions warrant a respirator's use. 

**** SECTION 9- PHYSICAh AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Hoiling Point: 
Freezing/Melting Point: 
Decomposition Temperature 
Solubility in water: 

Solid 
white 
none reported 
Not available. 
100 mm Hg @ 1865 C 
Not available. 
Not applicable. 
Not available. 
2212 deg C 
961 deg C 
Not available. 	. 
Insoluble in water. 
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Specific Gravity/Density: 	10.5 
Molecular Formula: 	Ag 
Molecular Weight: 	107.8682 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 	. 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Incompatible materials, exposure to air. 

Incompatibilities with Other Materials: 
Strong acids, strong bases, ethyleneimine. 

Hazardous Decomposition Products: 
Irritating and toxic fumes and gases, silver fumes. 

Hazardous Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 7440-22-4: VW3500000 

LD50/LC50: 
Not available.  

Carcinogenicity: 
Silver - 

 Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. 
Epidemiology: 

No data available. 
Teratogenicity: 	 . 

No data available. 
Reproductive Effects: 

No data available. 
Neurotoxicity: 	 . 

No data available. 
Mutagenicity: 

No data available. 
Other Studies: 

See actual entry in RTECS for complete in£ormation. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Other 
For more information, see "HANDBOOK OF ENVIRONMENTAL FATE AND 
EXPOSURE DATA." 	- 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Chemical waste generators must determine whether a discarded chemical 
is classified as a hazardous waste. 
US EPA guidelines for the classification determination are listed in 
40 CFR Parts 261.3. Additionally, waste generators must consult state 
and local hazardous waste regulations to ensure complete and accurate 
classification.  
RCRA P-Series: None listed. 
RCRA U-Series: None listed. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
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No information available 
Canadian TDG 

No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 7440-22-4 is listed on the TSCA inventory. 
- 	Health & Safety Reporting List_ 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12b  
None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Use Rule 
None of the chemicals in this material have a SNUR under TSCA. 

SARA 
Section 302 (RQ) 
CAS# 7440-22-4: final RQ = 1000 pounds (454 kg) (no reporting of relea 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

SARA Codes 
CAS # 7440-22-4: chronic, flammable. 

Section 313   
This material contains Silver (CAS# 7440-22-4, 100%),which is subject 
to the reporting requirements of Section 313 of SARA Title III and 40 
CFR Part 372.  

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA.   
CAS# 7440-22-4 is listed as a Priority Pollutant under the Clean 
Water Act. 
CAS# 7440-22-4 is listed as a Toxic Pollutant under the Clean Water 
Act. 

OSHA: 
None of the chemicals in this product are consideied highly hazardous 
by OSHA. 

STATE 
Silver can be found on.the £ollowing state right to know lists: 
California, New Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts. 	, 
California No Significant Risk Level: 
None of the chemicals in this product are listed.  

European/International Regulations 
European Labeling in Accordance with EC Directives .. 

Hazard Symbols: Not available. 	. 
Risk Phrases: 

R 33 Danger of cumulative effects. 
Safety Phrases: 

S 28A After contact with skin, wash immediately with 
 plenty of water. 

S 37 Wear suitable gloves. 
S 45 In case of accident or if you feel unwell, seek 
medical advice immediately (show the label where 
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possible). 
WGK (Water Danger/Protection)    

CAS# 7440-22-4: 0 	 . 
United Kingdom Occupational Exposure Limits 

CAS# 7440-22-4: OES-United Kingdom, TWA 0.1 mg/m3 TWA 

Canada 
CAS# 7440-22-4 is listed on Canada's DSL List. 
This product has a WHMIS classification of D2A. 
CAS# 7440-22-4 is listed on Canada's Ingredient Disclosure List. 

Exposure Limits 
CAS# 7440-22-4: OEL-AUSTRALIA:TWA 0.1 mg/m3 
OEL-BELGIUM:TWA 0.1 mg/m3 
OEL-DENMARK:TWA 0.01 mg/m3 
OEL-FINLAND:TWA 0.1 mg/m3 
OEL-FRANCE:TWA 0.1 mg/m3 
OEL-GERMANY:TWA 0.01 mg/m3 
OEL-RUSSIA:STEL 1 mg/m3 
OEL-SWITZERLAND:TWA 0.01 mg/m3 
OEL-UNITED KINGDOM:TWA 0.1 mg/m3 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check - ACGIH TLV 
OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 12/12/1997 Revision #5 Date: 8/02/2000 

The information above is believed to be accurate and represents the best 
in£ormation currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such in£ormation, and we assume no liability resulting from its use. Users 

. should make their own investigations to determine the suitability of the 
in£ormation for their particular purposes. In no way shall the company be 
liable for any claims, losses, or damages of any third party or for lost 
profits or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if the company has been advised o£ 
the possibility of such damages. 
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ACETONE 

MSDS Number: A0446 - Efjec[1ve Date: 04109198 

1. Product Identification 

Synonyms: Dimethylketone; 2-propanone; dimethylketal  
CAS No.: 67-64-1 
Molecular Weight: 58.08 
Chemical Formula: (CH3)2C0 
Product Codes: 
J.T. Baker: 5356, 5580, 5805, 9001, 9002, 9003, 9004, 9005, 9006, 9007, 9008, 9009, 9010, 9015, 9036, 9125, 9254, 9271, 
A 134 
MallinclQodt: 0018, 2432, 2435, 2437, 2438, 2440, 2443, 2445, 2850, H451, H580, H981 

2. Composition/Information on Ingredients 

Ingredient 
	

CAS No 	Percent Hazardous 

Acetone 
	 67-64-1 	99 - 100% 	Yes 

3. riazards Identification 

Emergency Overview 

DANGERf EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL 
IF SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. 
AFFECTS CENTRAL NERVOUS SYSTEM. 

J.T. Baker SAF-T-DATA (trn)  Ratings (Provided here for your convenience) 

Health Rating: I - Slight 	 - 
Flammability Rating: 4 - Extreme (Flammable) 
Reactivity Rating: 2 - Moderate 
Contact Rating: 1 - Slight  
Lab Protective Equip: GOGGLBS; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER 
Storage Color Code: Red (Flammable) 

Potential Health Effects 

Inlialation: 
Inhalation of vapors irritates the respiratory tract. May cause coughing, dii ~.iness, dullness, and headache. liigher 



Ingestion:  
Swallowing small amounts is not likely to produce hamiful effects. Ingestion of larger amounts may produce abdominal pain, 
hausea and vomiting. Aspiration into lungs can produce severe lung damage and is a medical emergency. Other symptoms are 
expected to parallel inhalation. ~ 

Skin Contact:  
Irritating due to defatting action on skin. Causes redness, pain, drying and cracking of the skin. 
Eye Contact:  
Vapors are irritating to the eyes. Splashes may cause severe irritation, with stinging, tearing, redness and pain. 
Chronic Exposure: 
Prolonged or repeated skin contact may produce severe irritation or dermatitis. 
Aggravation of Pre-existing Conditions:  
Use of alcoholic beverages enhances toxic effects. Exposure may increase the toxic potential of chlorinated hydrocarbons, 
such as chloroform, trichloroethane. 

4. First Aid Measures 

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is diffrcult, give oxygen. Get medical attention. 
Ingestion: 
Aspirafion hazard. If swaltowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting occurs, keep head 
below hips to prevent aspiration into lungs. Never give anything by mouth to an unconscious person. Call a physician 
immediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes. Get medical 
attention. Wash clothing before reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty ofl4ater for at least 15 minutes, lifting upper and lower eyelids occasionally. Get medical 
attention-   

5. Fire Fighting Measures 

Fire: 
Flash point: -20C (-4F) CC 
Autoignition temperamre: 465C (869F) 
Flammable 1'units in air % by volume: 
lel: 2.5; uel: 12.8 
Extremely Flammable Liquid and Vapor! Vapor may cause flash fire. 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Vapors can flow along surfaces to 
distant ignition source and flash back. Contact with strong oxidizers may cause fire. Sealed containers may rupmre when 
heated. This material may produce a floatmg fue hazard. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, alcohol foam or carbon dioxide. Water may be ineffective. Water spray may be used to keep fire exposed 
containers cool, dilute spills to nonflammable mixtures, protect personnel attempting to stop leak and disperse vapors. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparams with full 
facepiece operated in the pressure demand or other positive pressure mode. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as specified in 
Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain and recover liquid when 
possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or absorb with an inert material (e. 
g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. 
Do not flush to sewer! If a leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting 
to stop leak, and to flush spills away from exposures. US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The totl free number for the US Coast Guard National Response Center is 
(800)424-8802. - 

I. T. Baker SOLUSORB(R) solvent adsorbent is recominended for spills of this product. 

7. Handting and Storage 



be acute. Outside or detached storage is preferred. Sepamte from incompatibles. Containers should be bonded and grounded 
for transfers to avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking type tools and 
equipment, including explosion proof ventilation. Containers of this material may be hazardous when empty since they retain 
product [esidues (vapors, liquid); observe all wamings and precautions listed for the product. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
Acetone: 
-OSHA Permissible Exposure Limit (PEL): 
1000 ppm (TWA) 

-ACGIH Threshold Limit Value (TLV): 	 . 
500 ppm (TWA), 750 ppm (STEL) A4 - not classifiable as a human carcinogen 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below ttie Airborne Exposure Limits. 
Local exhaust ventilation is generally preferied because it can control the emissions of the contaminant at its source, 
preventing dispersion of it into the general work area. Please refer to the ACGIH document, lndustrial Ventilation, A Manual 
ojRecommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, a half-face organic vapor respirator rriay be wom for up to ten times the exposure limit or 
the maximum use concentration speci5ed by the appropriate regulatory agency or respirator supplier, whichever is lowest. A 
full-face piece organic vapor respirator may be wom up to 50 times the exposure limit or the maximum use concentration 
specified by the appropriate regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where 
the exposure levels are not known, use a full-face piece positive-pressure, air-supplied respirator. WARNING: Air-purifying 
respirators do not protect workers in oxygen-deficient atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or covera(Is, as appropriate, to prevent skin 
contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and quick- 
drench facilities in work area. 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless, volatile liquid. 
Odor: 
Fragrant, mint-Fike 
Solubility: 
Miscible in all proportions in water. 
Specific Gravity: 
0.79 @ 20C/4C 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
56.5C (133F) @ 760 mm Hg  
Melting Point: 
-95C (-139F) 
Vapor Density (Air-1): 
2.0 
Vapor Pressure (mm Hg): 
400 @ 39.5C (104F) 
Evaporation Rate (BuAc=1): 
ca. 7.7 

10. Stability and Reactivity 

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Carbon dioxide and carbon monoxide may form when hcated to decomposition. 
Hazardous Polyinerization: 
Will not occur. 



Concentrated nitric and sulfuric acid mixtures, oxidizing materials, chlorofonn, alkalis, chlorine compounds, acids, potassium 
t-butoxide.  
Conditions to Avoid;  
Heat, flames, ignition sources and incompatibles.  

11. Toxicological Information 

Oral rat LD50: 5800 mg/kg; Inhalation rat LC50: 50,100mg/m3; In'itation eye rabbit, Standard Dmize, 20 mg severe, 
investigated as a tumorigen, mutagen, reproductive effector. 

\Cancer Lists\------- 
---NTP Carcinogen--- 

Zngredient 
	

Known 	Anticipated 	IARC Category 

Acetone (67-64-1) 
	

No 	No 	None 

12. Ecological Information 

Environmental Fate: 
When released into the soil, this material is expected to readily biodegrade. When released into the soil, this material is 
expected to leach into groundwater. When released into the soil, this material is expected to quickly evaporate. When released 
into water, this material is expected to readily biodegrade. When released to water, this material is expected to quickly 
evaporate. This material has a log octano(-water partition coefficient of less than 3.0. This material is not expected to 
significantly bioaccumulate. When released into the air, this material may be moderately degraded by reaction with 
photochemically produced hydroxyl radicals. When released into the air, this material may be moderately degraded by 
photolysis. When released fnto the air, this material is expected to be readily removed from the atmosphere by wet deposition. 
Environmental Toxicity: 
This material is not expected to be toxic to aquatic life. The LC50/96-hour values for fish are over 100 mg/I. 

13. Disposal Considerations 

Whatever cannot be saved. for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved 
incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this product may change the 
waste management options. State and local disposal regulations may differ from federal disposal regulations. Dispose of 
container and unused contents in accordance with federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: ACETONE 
Hazard Class: 3 
UN/NA: UN1090 
Packing Group: II 	 - 
Information reported for product/size: 350LB 

International (Water, I.M.O.) 

Proper Shipping Name: ACETONE 
Hazard Class: 3.1 
UN/NA: UN1090 
Packing Group:Il 
Information reported for productJsize: 350LB 

15. Regulatory Information 

-------\Chemical Inventory Status - Part 1\ ---------------------------- ---- 
Ingredient 	 TSCA EC 	Japan Australia 



Acetone (67-64-1) 

\Chemical Inventory Status - Part 2\ ---  

Ingredient 

Acetone (67-64-1) 

Yes Yes Yes 	Yes 

------------------------ 
--Canada-- 

Korrea DSL 	NDSL Phi1_ 
----- --- 	---- ----- 
Yes Yes No 	Yes 

------ \Federal, State & International Regulations - Part 1\---------------- 
-SARA 302- 	------SARA 313------ 

Ingredient 	 RQ 	TPQ 	List Chemical Catg. 

Acetone (67-64-1) 
	

No 	No 	Yes 	No 

--------\Federal, State 5 International Regulations - Part 2\ -------  
-RCRA- 	-TSCA- 

Ingredient 	 CERCLA 	261.33 	8(d) 

Acetone (67-69-1) 
	

5000 	U002 	No 

Chemical Weapons Convention: No 	TSCA 12(b): Yes 	CDTA: Yes 
SARA 311/312: Acute: Yes 	Chronic: No 	Fire: Yes Pressure: No 
Reactivity: No 	 (Pure / Liquid) 

Australian Hazchem Cude: 2[Y]E 
Poison Schedule: No information found. 
WHMIS: 
This MSDS has been prepared according to the hazard criterfa of the Controlled Products Regulations (CPR) and the MSDS 
contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Health: I Flammability: 3 Reactivity: 0 	 .   
Label Hazard Warning: 
DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL IF 
SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS 
CENTRAL NERVOUSSYSTEM. 
Label Precautions: 
Keep away fYom heat, sparks and flame. 	 . 
Keep container closed. 
Use only with adequate ventilation. 	 . 
Wash thoroughly after handling. 
Avoid breathing vapor. 
Avoid contact wlth eyes, skin and clothing. 
Label First Aid: 
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting occurs, keep head 
below hips to prevent aspiration into lungs. Never give anytliing by mouth to an unconscious person. Call a physieian 
immediately. If inhaled, remove to fresh air. If not breathing, give arti6cial respiration. If breathing is difficult, give oxygen. 
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove contaminated clothing 
and shoes_ Wash clothing before reuse. In all cases, get medical attention.  
Product Use:  
Laboratory Reagent 
Revision Information: 	 .  
MSDS Section(s) changed since last revision of document include: 8. 
Disclaimer: 
###############k############k##########k#######################k#################k############## 

Mallinckrodt Baker, [nc. provides the information contained herein in good faith but makes no representation as to its 
comprehensiveness or accuracy. This document is intended only as a guide to the appropriate precautionary handling 
of the material by a properly trained person using this product. Individuals receiving the information must exercise 
their independent judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, 
INC. MAKES NO REPRESENTAT[ONS OR WARRANTIES, E[THER EXPRESS OR IMPL[ED, [NCLUDING 
W[THOUT LIMITATION ANY WARRANTIES OF M6RCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE WITH RESPECT TO THG INFORMATION SET FORTH HEREIN OR TI[E PRODUCT TO WHICH 
THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE 
RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR REL[ANCE UPON THIS INFORMATION. 

Prepared by: Strategic Services Division 
Phone Number: (314) 539-1600 (U.S.A.) 



MATERIAL SAFETY DATA SHEET (MSDS) 
MATERIAI. SAFETY DATA SHEET 

EM SCIENCE 

11. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

	

Manufacturer .............: 	Preparation Date.: 6/6/97 

EM SCIENCE 	 • 

A Division of EM Industries 	Information Phone Number.: 856-423-6300 

P.O. Box 70 	 Hours: Mon. to Fri. 8:30-5 -  

480 Democrat Road 	Chemtrec Emergency Number: 800-424-9300 

Gibbstown, N.J. 08027 	Hours: 24 hrs a day  

Catalog Number(s): 

0138658D BX1670 BX1673 MX1034 

Product Name: 
2-Butanone 
Synonyms: 
Methyl Ethyl Ketone 
Chemical Family: 
Ketone 
Formula: 
CH3COCH2CH3  

Molecular Weight.: 
72.11 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

Component 	- 	CAS # 	Appr %> 

2-Butanone 
78-93-3 	100°s 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
FLAMMABLE LIQUID AND VAPOR_ 
Vapor Irritating To Eyes And Respiratory Passages. 
Liquid Initating To Eyes. 
MAY CAUSE EYE INJURY. 
MAY CAUSE SKIN IRRITATION. 
May Cause Damage To Lungs And Central Nervous System. 



Appearance: 
Colorless liquid, sharp, mint-like odor 

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

Symptoms of Exposure: 
Vapor irritating to eyes and respiratory passages. Liquid iiritating to eyes; may cause eye injury. Prolonged or repeated skin 
contact may cause imtation. Tnhalation of high concentrations may cause headache, dizziness, nausea, narcosis, lung damage. 
Prolonged exposure may produce central nervous system depression and nazcosis. 

Medical Cond. Aggravated by Exposure: 
Respiratory conditions 

Routes of Entry: 
Inbalation,ingestion 

Carcinogenicity: 
The material is not listed (IARC, NTP, OSHA) as cancer causing 
agenL 

4. FIRST AID MEASURES 

Emergency First Aid: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Skin: Wash thoroughly with soap and water. 
Eyes: hnmediately flush thoroughly with water for at least 15 
minutes. 
Inhalation: Remove to fresh air, give arfificial rrespiration if 
breathing hasstopped. 
Ingestion: Do not induce vonuting; get immediate medical 
attention. 

5. FIRE FIGHTING MEASURES 

Flash Point (F): 21F (tcc) 
Flammable Limits LEL (%): 1.80 
Flammable Limits UEL (%): 11 _50 
Extinguishing Media: 
Water spray, "alcohoP' foam, dry chenucal, CO Z  

Fire Fighting Procedures: 
Wear self-contained breathing apparatus. 

Fire & Explosion I-Iazards: 
Vapor can travel distances to ignition source and flash back. 

6. ACCIDENTAL RELEASE MEASURES 



Spill Rcsponse: 
Evacuate the area of all unnecessary petsonnel. Weaz suitable protective equipment listed under Exposure / Personal 
Protection_ Eliminate any ignition sources until the area is detemtined to be free from explosion or fire baiards. Contain the 
release and elintinate its source, if this can be done without rislc Take up and containerize for proper disposal as described 
under Disposal. Comply with Federal, State, and local regulations on reporting releases. Refer to Regulatory Infonnation for 
reportable quantity and other regulatory data. 
EM SCIENCE recommends Spill-X absorbent agents for various types of spills. Additional infomiation on the Spill-X 
products can be provided through the EM SCIENCE Technical Service Department (609) 423-6300. The following EM 
SCIENCE Spill-X absorbent is recommended for this product: 

SX0863 Solvent Spill Treatment Kit 

7. HANDLING AND STORAGE 

Handling & Storage: 
Keep container tightly closed. Store in a cool area away from ignition sources and oxidizers. Electrically ground all equipment 
when handling this producL Do not breathe vapor. Do not get in eyes, on skin, or on clothing. Retained residue may make 
empty containers hazardous; use caution! 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 
Ventilation, Respiratory Protection, Protective Clothing, Eye Protection: 
Material should be handled or transferred in an approved 5une hood or with adequate ventilation. Protective gloves (Butyl 
rubber, Polyuretbane or equivalent) should be wom to prevent skin contact. Safety glasses with side shields must be wom 
all times. 

Work/Hygenic Practices: 
Wash thorougbly after handling. Do not take intemally. Eye wash and safety equipment should be readily available. 

EXPOSURE GUIDELINES 

OSHA-PEL: 

TWA 	STEL 	CL 

	

Component PPM 	MG/M3 	PPM 	MG/M3 	PPM 	MG/M3 Skin 

2-Butanone 

	

200 	590 	300 	885 

ACGHi - TLV: 

' 	TWA 	STEL 	CL 

	

Component PPM 	MG/M3 	PPM 	MG/M3 	PPM 	MG/M3 Skin 

2-Butanone 

	

200 	590 	300 	885 

If there are no exposure limit numbers listed in the Exposure Guidefines chart, this indicates that no OSHA or ACGIH 
exposure timts have been established 	 . 



9. PIiYSICAL AND CHEMCIAL PROPERTIES 

Boiling Point (C 760 mntHg) : 80C 
Melting Point (C) : -86C 
Specific Gravity (11 20 = 1) : 0.805 

Vapor Pressure (mm Hg) : 75 20C 
Percent Volatile by vol (%): 99+% 
Vapor Density (Air =1) : 2.5 
Evaporation Rate (BuAc =1): 3.8 
SolubiGty in Water (%) : 27% 
Appearance : 
Colorless liquid, sharp, mint-like odor 

10. STABILITY AND REACTIVITY 

Stabitity: Yes 

Hazardous Polymerization: 
Does not occur 

Hazardous Decomposition: 
COx, peroxides 

Condifions to Avoid: 
Heat contact with ignition source 

Materials To Avoid: 

( ) Water 
(X) Acids 
(X). Bases - 
( ) Corrosives 
(X) Oxidizers 
(X) Other: Potassium t-butoxide, alkaline materials, 
halogens, hydrogen peroxide and nitric acid, haloforms 
and strong bases, 2-Propanol 

11. TOXICOLOGICAL INFORMATION 

Toxicity Data 

orl-rat LD50: 2737 mg/kg 	skn-rbt LD50: 6480 mg/kg 
ihl-mus LC50: 40 g/cu.m./2H 

Tosicological Findings: 
Laboratory rats exposed by inhalation to over 1000 ppm for mosl of 
their pregiianey period exhibited minor embryotoxic/fetotoxic 



effects. 
Tests on laboratory animals indicate material may produce 
adveise mutagenic effects. 
Cited in Registry of Toacic Effects of Chemical Substances (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA Waste Numbers: U159 D001 D035 

Treatment: 
Specified Technology - Incineration or fuels blending to less than the TCLP standard Contact your local pemutted waste 
disposal site (TSD) for pemiissible treatment sites. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE WITH ALL 
CURRENT LOCAL, STATE AND FEDERAL REGULATIONS. 

113. TRANSPORT INFORMATION 

DOT Proper Shipping Name: 
Methyl Ethyl Ketone (for BX1670, BX1673, MX1034) 
Ethyl Methyl Ketone (for 01386581)) 
DOT ID Number: 
UN1193 

14. REGULATORY INFORMATION 

TSCA Statement: 
The CAS number of this product is listed on the TSCA Inventory. 

Component 
SARA 
EHS 
(302) 

SARA 
EHS TPQ 
(lbs) 

CERCLA 
RQ 

(lbs) 

2-Butanone 
5000 

oSHA SARA DeMinimis 

Component Floor List 313 for SARA 313 

2-Butanone 
Y y 1.0 

If tllere is no infonnation listed on the regulatory infonnation chart, this indicates that tlle chemical is not covered by the 
specific regulation listed_ 

15. OTHER INFORMATION 

Comments: 

s 



i.m 

NFPA Hazard Rafings: 

Health 	1 

Flammability 	: 3 
Reactivity 	: 0 

Special Fiazards : 

Revision Historyc 11/1/81 10/1/83 5/6/86 6/30/87 
10/27/87 1/8188 5/8/B9 3/1/91 1/4/96 

1 = Revised Section 

N/A = Not Available 

N/E = None Establised 

The statements contained herein are offered for informational pucposes only and are based upon technical data that EM 
Science believes to be acourate. It is intended for use only by persons having the necessary technical skill and at their own 
discretion and risk. Since cwnditions and manner of use are outside our control, we make NO WARRANTY, EXPRESS OR 
IMPLIED, OR MERCHANFABILITY, FITNESS OR OTf-iEKW SE. 



MSDS - METHYLENE CHLORIDE 

 -- - - - - - - - - - - - - - - - - - - - - - - - -  
1 - PRODUCT IDENTIFICATION 

PRODUCT NAME: 	METHYLENE CHLORIDE 	 . 

FORMULA: 	CH2CL2 

FORMULA WT: 	84.93 

CAS NO.: 	75-09-2 

NIOSH/RTECS NO.= PA8050000 
COMMON SYNONYMS: DICHLOROMETHANE; METHYLENE DICHLORIDE; METHANE DICHLORIDE 

PRODUCT CODES: 	9324,9341,Q480,9330,5378,5531,9315,9329,9264 

EFFECTIVE: 10/24/86 

REVISION #03 	 . 

PRECAUTIONARY LABELLING 

BAKER SAF-T-DATA(TM) SYSTEM 

HEALTH 	- 3 SEVERE (CANCER CAUSING) 
FLAMMABILITY - 1 SLIGHT  

REACTIVITY 	- 1 SLIGHT 

 CONTACT 	- 2 MODERATE 

HAZARD RATINGS ARE 0 TO 4(0 = NO HAZARD; 4= EXTREME HAZARD). 

LABORATORY PROTECTIVE EQUIPMENT 

GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES 

PRECAUTIONARY LABEL STATEMENTS 

POISON DANGER 
CAUSES IRRITATION 

HARMFUL IF ABSORBED THROUGH SKIN 
MAY BE FATAL IF SWALLOWED OR INHALED 

NOTE: REPORTED AS CAUSING CANCER IN LABORATORY ANIMALS. EXERCISE DUE CARE. 

AVOID CONTACT WITH EYES, SKIN, CLOTHING. 
KEEP IN TIGHTLY CLOSED CONTAINER. WASH THOROUGHLY AFTER HANDLING. 

SAF-T-DATA(TM) STORAGE COLOR CODE: 	BLUE (HEALTH) 	. 

2 - HAZARDOUS COMPONENTS 

COMPONENT 	 c 	CAS NO. 

METHYLENE CHLORIDE 	 90-100 	75-09-2 

3 - PHYSICAL DATA 

BOILING POINT: 

MELTING POINT: 

SPECIFIC GRAVITY 
(142O=1) 

SOLUBILITY(H20): 

40 C 	( 	104 	F) 

-95 C 	( 	-139 	F) 

1.32 

MODERATE (1 TO 10 °s) 

VAPOR PRESSURE(MM HG): 350 

VAPOR DENSITY(AIR=1): 2.9 

EVAPORATION RATE: 	27.5 
(BUTYL ACETATE=1) 

°s VOLATILES BY VOLUME: 100 



APPEARANCE & ODOR: COLORLESS,VOLATILE LIQIIID WITH PENETRATING, ETHER- LIKE ODOR. 

------------------------------------------------------------------------------ 
4- FIRE AND EXPLOSION HAZARD DATA 

------------------------------------------------------------------------------ 

FLASH POINT (CLOSED CUP N/A 	NFPA 704M RATING: 2-1-0 

FLAMMABLE LIMITS: UPPER - 	19 % 	LOWER - 	12 °s 

FIRE EXTINGUISHING MEDIA 
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE-FIGHTING PROCEDURES 	 , 
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED 

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE MODE. 
MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE WATER 

TO KEEP FIRE-EXPOSED CONTAINERS COOL_ 

UNUSIIAL FIRE & EXPLOSION HAZARDS 
CLOSED CONTAINERS EXPOSED TO HEAT MAY EXPLODE. 

TOXIC GASES PRODUCED 
HYDROGEN CHLORIDE, PHOSGENE, CARBON MONOXIDE, CARBON DIOXIDE 

------------------------------------------------------------------------------ 
 5 - HEALTH HAZARD DATA 

------------------------------------------------------------------------------ 

ACGIH DENOTES THAT THIS SUBSTANCE IS SUSPECT OF CARCINOGENIC POTENTIAL 

FOR MAN. 

THRESHOLD LIMIT VALUE (TLV/TWA): 	350 MG/M3 ( 100 PPM) 	. 

SHORT-TERM EXPOSURE LIMIT (STEL): 1740 MG/M3 ( 500 PPM) 

PERMISSIBLE EXPOSURE LIMIT (PEL): 	MG/M3 ( 500 PPM) 

TOXICITY: 	LD50 (ORAL-RAT)(MG/KG) - 	2524 

LD50 (IPR-MOUSE)(MG/KG) - 	1500 

LD50 (SCU-MOUSE)(MG/KG) - 	6460 

LC50 (INHAL-RAT-)(G/M3) - 	88 

CARCINOGENICITY: NTP: NO 	IARC: NO 	Z LIST: NO 	OSHA REG: NO 

EFFECTS OF OVEREXPOSURE 
INHALATION AND INGESTION ARE HARMFUL AND MAY BE FATAL_ 	' 

INHALATION MAY CAUSE HEADACHE, NAUSEA, VOMITING, DIZZINESS, NARCOSIS, 
SUFFOCATION, LOWER BLOOD PRESSURE, CENTRAL NERVOUS SYSTEM DEPRESSION. 
INHALATION OF VAPORS MAY CAUSE SEVERE IRRITATION OF THE RESPIRATORY SYSTEM. 
LIQUID MAY BE IRRITATING TO SKIN AND EYES. PROLONGED SKIN CONTACT MAY 

RESULT IN DERMATITIS. EYE CONTACT MAY RESULT IN TEMPORARY CORNEAL DAMAGE, 
INGESTION MAY CAUSE NAUSEA, VOMITING, GASTROINTESTINAL IRRITATION, AND 

BURNS TO MOUTH AND THROAT. 

TARGET ORGANS 
SKIN, CARDIOVASCULAR SYSTEM, CENTRAL NERVOUS SYSTEM, EYES 

MEDICAI, CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 

NONE IDENTIFIED 

ROUTES OF ENTRY 
INHALATION, INGESTION, SI:IN CONTACT, EYE CONTACT 



EMERGENCY AND FIRST AID PROCEDURES 	 . 
CALL A PHYSICIAN. 

IF SWALLOWED, DO NOT INDUCE VOMITING. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL 

RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT 

LEAST 15 MINUTES. FLUSH SKIN WITH WATER.  

ACCEPTABLE MAXIMUM PEAK ABOVE THE ACCEPTANCE CEILING CONCENTRATION FOR 

AN 8 HOUR.SHIFT = 2000 PPM FOR 5 MINUTES IN ANY 2HOURS. (PEL) CEILING 
= 1000 PPM 

6 - REACTIVITY DATA 

STABILITY: STABLE 	HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

CONDITIONS TO AVOID: 	HEAT, FLAME, OTHER SOURCES OF IGNITION, MOISTURE 

INCOMPATIBLES: 	ALKALI METALS, STRONG OXIDIZING AGENTS, STRONG BASES, 
OXIDES OF NITROGEN, ZINC, ALUMINUM, WATER, MAGNESIUM, 
AMINES 

DECOMPOSITION PRODUCTS: HYDROGEN CHLORIDE, PHOSGENE, 
CARBON MONOXIDE, CARBON DIOXIDE 

------------------------------------------------------------------------------ 
7- SPILL AND DISPOSAL PROCEDURES 

------------------------------------------------------------------------------ 

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING. 
STOP LEAK IF YOU CAN DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS. 
TAKE UP WITH SAND OR OTHER NON-COMBUSTIBLE ABSORBENT MATERIAL AND PLACE. 
INTO CONTAINER FOR LATER DISPOSAL. FLUSH SPILL AREA WITH WATER. 

DISPOSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL 

ENVIRONMENTAL REGULATIONS. 

EPA HAZARDOUS WASTE NUMBER: 	U080 (TOXIC WASTE) 

8 - PROTECTIVE EQUIPMENT 

------------------------------------------------------------------------------ 

VENTILATION: 	USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET 

' 	TLV REQUIREMENTS. 	 . 

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE 
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIO'. 
ABOVE 100 PPM, A SELF-CONTAINED BREATHING 
APPARATUS IS ADVISED. 

EYE/SKIN PROTEC'PION: 	SAFETY GOGGLES AND FACE SHIELD, UNIFORM, 
PROTECTIVE SUIT, POLYVINYL ALCOHOL GLOVES ARE 
RECOMMENDED. 

------------------------------------------------------------------------------ 
9- STORAGE AND HANDLING PRECAUTIONS 



SAF-T-DATA(TM) STORAGE COLOR CODE: 	BLUE (HEALTH) 

SPECIAL PRECAUTIONS 	. 
KEEP CONTAINER TIGHTLY CLOSED. STORE IN SECURE POISON AREA. 

%EEP CONTAINERS OUT OF SUN AND AWAY FROM HEAT. 

------------------------------------------------------------------------------ 
10 - TRANSPORTATION DATA AND ADDITIONAL INFORMBTION 

DOMESTIC (D.O.T.) 

PROPER SHIPPING NAME 
HAZARD CLASS 

UN/NA 
LABELS 
REPORTABLE QUANTITY 

INTERNATIONAL (I.M.O.) 

ORM-A 
UN1593 

NONE 
1000 LBS. 

(AIR ONLY) 

PROPER SHIPPING NAME 	DICHLOROMETHANE 

HAZARD CLASS 	6.1 

UN/NA 	UN1593 

LABELS 	HARMFUL - STOW AWAY FROM FOOD STUFFS 



NFPA RATING 

-  MATERIAL SAFETY DATA SHEET 	3 
2 	0 	cnmr 

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards 

aTM~ 

PART f 	What is the material and what do 1 need to know in an emergency? 

1. PRODUCT IDENTIFICATION 

CHEMICAL NAME: CLASS : 

PRODUCT USE : 

SUPPLIER/MANUFACTURER'S NAME : 
ADDRESS : 

BENZENE - C6H6 
Document Number: 1062 
For general analytical/synthetic chemical uses. 

AIRGAS INC. 
259 Radnor-Chester Road 
Suite 100 
Radnor, PA 19087-5240 

BUSINESS PHONE : 1-610-687-5253 
EMERGENCY PHONE : CHEMTREC: 1-800-424-9300 

Intemational: 202-483-7616 
DATE OF PREPARATION : May 14, 1997 
SECOND REVISION : January 16, 1998 

2. COMPOSITION and INFORMATION ON INGREDIENTS 

CHEMICAL NAME CAS # mole % EXPOSURE LIMITS IN AIR 

ACGIH OSHA 

TLV STEL PEL STEL IDLH OTHER 

ppm ppm Ppm ppm ppm 

BENZENE 71-43-2 99.9% 0.5, 2.5, 1  5 500 NIOSHREL:O.ippm 
TWA; 1 ppm STEL 

A1 A1 
(Confinned (Confimred 
Human Human 

Cardnogen) Carcinogen) OSHA: 1 ppm TWA; 
5 ppm STEL 

OSHA Action Level: 0.5 
ppm 

EPA-A; IARC-1; MAK-A1; 
. NIOSH-X; NTP-1; OSHA- 

X; 

NE = Not Established 	 C= Ceiling Limit 	 See Secfion 16 for DeBnitions of Terms Used 

NOTE: AII WHMIS required infonnaLon is induded. It is located in appropnate sections based on the ANSI Z400.1-1993 format. 

BENZENE C sH, MSDS(Dooument#1062) 
PAGE 1 OF 11 
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3. HAZARD IDENTIFICATION 

EMERGENCY OVERVIEW: Benzene is a colorless, flammable, toxic liquid with a characteristic aromatic odor. 
Benzene is a conflrmed human carcinogen and a possible human mutagen. Inhalation of vapors of Benzene can 
cause serious, permanent damage to the blood system. Skin and eye contact can be irritating. This liquid is very 
flammable; vapors are heavier than air and may travel long distances to source of ignflion and flashback. If involved in 
a fire Benzene will decompose to produce toxic gases (e.g., carbon monoxide, carbon dioxide, irritating aldehydes and 
ketones). Persons responding to fires or emergencies involving Benzene must have adequate fire protection and 
wear personal protective equipment to protect against the significant health hazards posed by Benzene. . 	. 	... 

SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE : 

Benzene is a serious poison by all routes of exposure. The symptoms 
of each route of exposure are described below. 

INHA(ATION: The immediate symptoms of inhalation of vapors of 
Benzene are due to the initial excitation, followed by depression of the 
central nervous system. Central nervous system symptoms include 
drowsiness, headache, nausea, incoordination and unconsciousness, 
that can lead to death in severe cases. Other symptoms of acute 
overexposure to vapors of Benzene can include transient euphoria, 
ataxia (incoordination of voluntary muscular movements), vertigo, 
tinnitus, substemal pain, cough, hoarseness and general irritation of the 
nose, throat and respiratory tract, confusion, stupefaction and coma. In 
cases of severe overexposure (as may occur in a confned space, or 
other poorly ventilated areas, or if large volumes are used or released), 
trernors, convulsions and death, due to respiratory paralysis or 
circulatory collapse c,an occur within minutes to several hours following 
exposure. Reversible liver and kidney effects have been reported after 
exposure to Benzene. The effects associated with various levels of 
Benzene vapors are as follows: 

CONCENTRATION 	 SYMPTOM OF EXPOSURE 
Brief (10 minute) up to 25 ppm: 	No symptoms. 
50-150 ppm: 	 Exhilaration, headache, tiredness, 

nose and throat irritation. 
20,000 (for 5-10 min): 	 Collapse and deatll 

One of the most significant health effects associated with Benzene is 	See Section 16 for Definition of Ratinas 
the potential for blood system disorders which develop after long-term 
exposures to relatively low vapor concentrations. There are reports that exposure to low Ievels (10 ppm) over an 
extended time period (24 weeks) of Benzene vapors can damage the bone marrow and blood systems. This damage 
can result in the development of serious health disorders (inc)uding anemia and leukemia). Adverse effects on the 
immune system have also been reported. Refer to "Other Health Effects" in this section for further information. 

CONTACT WITH SKIN or EYES: Contact with the skin can cause irritation and redness. Repeated or prolonged 
contact can also cause dermatitis, resulting in dry, itchy, cracked skin as Benzene is a defatting agent, removing oils from 
the skin. Contact with the vapors of Benzene and the eyes will be irritafing. Direct contacl of the liquid with the eyes can 
cause irritation, pain; prolonged contact may result in tissue damage. - 

SKIN ABSORPTION: Benzene poisoning through skin contact has been reported, although skin absorption is not 
considered as significant a route of exposure as via inhalation or ingestion. Symptoms of absorption may be similar to 
those described in "Ingestion". 

INGESTION: Ingestion of Benzene will cause a buming sensation in the mouth and stomach, nausea, vomiting, excess 
salivation and vomiting of blood. Benzene is readily absorbed into the body following ingestion exposures, producing 
symptoms of central nervous system depression and other symptoms similar to those described in "Inhalation". If 
ingested, Benzene presents a potential aspiration hazard. Aspiration of even small amounts of Benzene into the lungs 
can result in immediate pulmonary edema (a potentially fatal accumulation of fluid in the lungs), chemical pneumonitis 
and hemonfiage of pulmonary tissue.  

INJECTION: Injection is not anticipated to be a significant route of overexposure for Benzene. If Benzene is "injected" 
(as may occur through punctures by contaminated, sharp objects), symptoms described in "Inhalation" can occur. 
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3- HAZARD IDENTIFICATION (Continued). 

OTHER HEALTH EFFECTS : The chief target organ affeded by serious Benzene.exposure is the blood and bone 
man'ow system. Chronic Benzene exposure eventually leads to pancylopenia (abnormal decrease of all three formed 
elements of the blood; hemoglobin, disease-fighting leukocytes and blood-clotting thrombocytes), followed by 
thrombocytopenia (problems with the bloodclotting properties of the blood) and anemia. These syndromes can lead to 
sudden, oveni✓helming infections. After exposure to Benzene, bleeding from the nose, gums, or mucous membranes 
and development of small bruises can occur. Benzene is a confirmed human carcinogen and can produce forms of 
leukemia. Direct contact with the liquid with mucous membranes will result in the development of hemorrhagic lesions. 

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Exrilanation in Lay Terms . Overexposure to may cause the 
health effects described on the following page. 

ACUTE: Acute inhalation overexposure to Benzene will initially act as a narcotic, possibly leading to coma in extreme 
cases. Following exposure to high concentrations, victims may be unconscious, and if exposure continues, death can 
follow from respiratory failure and circulatory collapse. Contact with the skin can cause irritation and dermatitis. Contact 
with the eyes is irritating, causing buming and watering of the eyes. Ingestion of Benzene will cause gastric distress, 
hemorrhage and possible severe depression of the central nervous system. Aspiraflon of Benzene into the lungs, 
following ingestion, can result in severe damage to the lungs; death may result. 

CHRONIC: Chronic exposure to Benzene causes serious damage to the health by all routes of exposure. Chronic oral 
and inhalation exposure causes severe effects on the blood system, including damage to the bone marrow, leading to a 
decrease in production or changes to the cells of hemoglobin, hematocrit, red and white blood cells. Effects can occur 
with an exposure level as low as 10 ppm for 24 weeks. Benzene also causes harmful changes to the immune system, 
decreasing the production of mature B- and T- white blood cells. Benzene is a confirmed human carcinogen, which can 
produce Hodgkin's Disease, Ieukemia and lymphomas by inhalation. Human mutation data are reported for Benzene. 
See Section 11 (Toxicological Information) for further information. Symptoms of chronic exposure by most routes can be 
delayed for months to years after exposure has ceased.  

TARGET ORGANS: Respiratory system, central nervous system, blood and immune systems, bone marrow, heart, 
liver, kidneys, skin, eyes, and reproductive system. 

PART 11 What should I do if a hazardous situation occurs? 

4. FIRST-AID MEASURES 

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO BENZENE 
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. If necessary, a Self-Contained 
Breathing Apparatus should be worn. 

INHALATION : If vapors, mists, or sprays of Benzene are inhaled, remove victim to fresh air. Only trained personnel 
should administer supplemental oxygen and/or cardio-pulmonary resuscitation if necessary. Remove or cover gross 
contamination to avoid exposure to rescuers. 

SKIN EXPOSURE : If Benzene contaminates the skin,  immediatelv  begin decontamination with running water.  Minimum  
flushing is for 15 minutes. Remove exposed or contaminated clothing, taking care not to contaminate eyes. Victim must 
seek medical attention if any adverse reaction occurs. 

EYE EXPOSURE: If Benzene or its vapors enter the eyes, open victim's eyes while under gentle running water. Use 
sufficient force to open eyelids. Have victim "rolP' eyes.  Minimum  flushing is for 15 minutes. Victim must seek 
immediate medical attention. 

INGESTION : If Benzene is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT 
INFORMATION. If professional advice is not available, do not induce vomiting. Victim should drink milk, egg whites, or 
large quantities of water. If vomiting occurs naturally, have victim lean forward to reduce risk of aspiration. Never induce 
vomiting or give diluenls (milk or water) to someone who is  unconscious hav-ing convulsions or who cannot swallow . 

Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medic.al  attention, if 
necessary. Physicians should refer to "Recommendations to Physicians" in Section 11 (Toxicological Information). Take 
copy of label and MSDS to health professional with victim. 
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FLAMMABLE LIMITS (in air bv volume. % 
Lower (LEL): 1.3% 

.  Upper (UEL) : 7.1 % 

FIRE EXTINGUISHING MATERIALS : 

Water Sprav: YES (for cooling only)  Carbon Dioxide: YES 	 uEArra  
Foam: YES  Dry Chemic,al : YES 
Halon: YES Other: Any "B" Class. 

REqCTNRY 

5. FIRE-FIGHTING MEASURES 

FLASH POINT. (Closed Cup) : -11°C (12°F) 

AUTOIGNITION TEMPERATURE : 498°C (928°F) 
	

NFPA RATING 

UNUSUAL FIRE AND EXPLOSION HAZARDS : Benzene is a Class IB 
flammable liquid and presents a serious fire hazard to firefighters. Due to 	

oT"ER 

the low flash point, vapors can form explosive mixtures with air, at room 
temperature. When involved in a fire, this material may decompose and  See Section 16 for Definition of Ratinas  
produce toxic gases (e.g., c.arbon monoxide, carbon dioxide, irritating aldehydes and ketones). The vapors of Benzene 
are heavier than air and may spread long distances; distant ignition and flash-back are possible. Benzene can float on 
water; therefore, water contaminated with. Benzene can spread the flammable liquid and can spread fire. Containers of 
Benzene, when involved in fire, may rupture or burst in the heat of the fire. 

Explosion Sensitivity to Mechanical Impact: Not sensitive. 

Exolosion Sensitivitv to Static Discharge : Benzene can accumulate static charge by flow or agitation; vapors can be 
ignited by static discharge. 

SPECIAL FIRE-FIGHTING PROCEDURES : In the event of fire, cool containers of Benzene with water to prevent 
failure. Use a water spray or fog to reduce or direct vapors. Water may not be effective in actually extinguishing a fire 
involving Benzene, due to its low flash point. Stop the leak or discharge, if possible. For small releases, if it is not 
possible to stop the leak, and it does not endanger personnel, let the fire bum itself out. Incipient fire responders should 
wear eye protection. Structural firefighters must wear Self-Contained Breathing Apparatus and full protective equipment, 
including chemical resistant clothing. Large fires should be fought from a distance with an unmanned hose holder or 
monitor nozzles. If Benzene is involved in a fire, fire mnoff water should be contained to prevent possible environmental 
damage. If necessary, decontaminate fire-response equipment with soap and water solution. For large releases, 
consider evacuation. Refer to the North American Emergency Response Guidebook (Guide #130) for additional 
guidance. 

6. ACCIDENTAL RELEASE MEASURES 

SPILL AND LEAK RESPONSE : . Evacuate immediate area. Uncontrolled releases, should be responded to by trained 
personnel using pre-planned procedures. Proper protective equipment should be used. In case of a release, clear the 
affected area, protect people, and respond with trained personnel. 

Minimum Personal Protective Equipment should be Level B: triple-gloves (rubber gloves and nitrile gloves, over 
latex gtoves), chemical resistant suit and boots, hard-hat, and Self-Contained Breathing Apparatus. Monitor the 
surrounding area for combustible vapor levels. Combustible vapor levels must be below 10% of the LEL for Benzene 
(LEL = 1.3%) before personnel are permitted to enter the area. If necessary, ventilate area.  

Monitoring should be done for the levels of Benzene and oxygen. Colonmetric tubes are available to detect the presence 
of Benzene. Levels of Benzene should be below Ievels listed in Section 2(Composition and Information on Ingredients) 
and the atmosphere must have at least 19.5 percent oxygen before personnel can be allowed in the area without Self- 
Contained Breathing Apparatus.  

Eliminate all sources of ignition before clean-up operations begin. Use non-sparking tools. Absorb spilled liquid with 
activated carbon, polypads or other suitable absorbent materials. Prevent material from entedng sewer or conflned 
spaces. Decontaminate the area thoroughly. Place all spill residue in an appropriate container and seal. If necessary, 
decontaminate spill-response equipment with soap and water solution. Dispose of in accordance with Federal, State, 
and local hazardous waste disposal regulations (see Section 13, Disposal Considerations). 

THIS IS AN EXTREMELY FLAMMABLE, TOXIC LIQUID: Protection of all personnel and the area must be maintained. 
AII responders must be adequately protected from exposure. 
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PART II I How can I prevent hazardous situations from occurring? 

7. HANDLING and STORAGE 

WORK PRACTICES AND HYGIENE PRACTICES : As with all chemicals, avoid getting Benzene ON YOU or IN 
YOU. Wash hands after handling chemicals. Do not eat or drink while handling this material. Remove contaminated 
clothing immediately. 

Note: Refer to the OSHA Benzene Standard (29 CFR 1910.1028) for speciflc requirements associated with the use of 
Benzene. The Action Level for Benzene is 0.5 ppm as an 8-hour, time-weighted average. In workplaces where 
employees are exposed above the Action Level, the OSHA requirements for monitoring, establishment of regulated 
areas, methods of compliance, respimtory protection, emergency response protocol, medical surveillance, training and 
record keeping must be followed. 

STORAGE AND HANDLING PRACTICES : Entrances to regulated areas (as defined by the OSHA Benzene 
Standard) must be posted with signs which reads as follows: 

DANGER 
BENZENE 

CANCER HAZARD 
FLAMMABLE- NO SMOKING 

AUTHORIZED PERSONNEL ONLY   

AII employees who handle this material should be trained to handle it safely. Avoid breathing vapors or mists generated 
by Benzene. Use in a well-ventilated location. Cylinders of Benzene must be properly labeled. If Benzene is used in 
other types of containers, only use portable containers and dispensing equipment (faucet, pump, drip can) approved for 
flammable liquids. - 

Store cylinders of Benzene in a cool, dry location, away from direct sunlight, sources of intense heat, or where freezing is 
possible. Do not allow area where cylinders are stored to exceed 52°C (125°F). Material should be stored in secondary 
containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals. Keep container 
tightly closed when not in use. Storage areas should be made of f re-resistant materials. Inspect all incoming containers 
before storage, to ensure containers are propedy labeled and not damaged. Refer to NFPA 30, Flammable and 
Combustibleiiquids Code, for additional information on storage. 

Empty containers may contain residual flammable liquid or vapors. Therefore, empty containers should be handled with 
care. Do not expose "empty' containers to welding touches, or any other source of ignition.  

SPECIAL PRECAUTIONS FOR HANDLING CYLINDERS : Protect cylinders of Benzene against physical damage. If 
appropriate, cylinders should be stored in an up-dght position. Cylinders should be firmly secured to prevent falling or 
being knocked over. Cylinders can be stored in the open, but in such cases, should be protected against extremes of 
weather and from the dampness of the ground to prevent rusting. Never tamper with pressure relief devices in valves 
and cylinders. Electrical equipment should be non-sparking or explosion proof. The following rules are applicable to 
situations in which cylinders are being used: '  

Before Use: If appropriate, move cylinders with a suitable hand-truck. Do not drag, slide or roll cylinders. Do not drop  
cylinders or permit them to strike each other. Secure cylinders firmly. Leave the valve protection cap in-place until 
cylinder is ready for use. 

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by 
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to 
prevent hazardous backfiow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment. 

After Use: Close main cylinder valve. Replace valve protection cap. Mark empty cylinders "EMPTY". 

NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equipment associated with 
Benzene. Close valve after each use and when empty. Cyllnders must not be recharged except by or with the consent 
of owner. For additional information refer to the Compressed Gas Association Bulletin SB-2. "Oxygen Deficient 
Atmospheres°.  . 

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices 
indicated in Section 6(Accidental Release Measures). Make certain applicatlon equipment is locked and tagged- 
out safely. Always use Benzene in areas where adequate ventilation is provided. Decontaminate equipment 
using soapy water before maintenance begins. Collect all rinsates and dispose of according to applicable 
Federal, State, or local procedures. . 

B ENZEN E C 6H6  MSDS (Dxument # 1052) 

PAGE 5 OF 11 



8. EXPOSURE CONTROLS - PERSONAL PROTECTION 

VENTILATION AND ENGINEERING CONTROLS : Use wAh adequate ventilation. Use a mechanical fan or vent area to 
outside. Where appropriate, use a non-sparking, grounded ventilation system separate from other exhaust ventilation 
systems. Ensure eyewash/safety shower stations are available near areas where Benzene is used. 

RESPIRATORY PROTECTION : Maintain exposure levels of Benzene below the levels listed in Section 2(Composition 
and Information on Ingredients) and oxygen levels above 19.5% in the workplace. Use supplied air respiratory protection 
if Benzene levels exceed exposure limits and if oxygen level is below 19.5% or during emergency response to a release 
of Benzene. If respiratory protection is required, follow the requirements of the Fedeml OSHA Respiratory Protection 
Standard (29 CFR 1910.134), or equivalent State standards. The following NIOSH respiratory protection 
recommendations are for Benzene. 

CONCENTRATION 	RESPIRATORY EQUIPMENT  
At Concentrations Above the NIOSH REL, or Where there is no REL, at any Detectable Concentration: Positive- 

- 	 pressure, full facepiece SCBA or positive pressure, full-facepiece Supplied Air Respirator 
(SAR) with an auxiliary positive pressure SCBA. 

Escape: 	 Gas mask with organic vapor cartridge or escape-type SCBA should be used. 

The IDLH concentration for Benzene is 500 ppm. The carcinogenic effects of Benzene were not considered by NIOSH 
in determination of the IDLH. 

NOTE: In areas which exceed the OSHA Action Level of Benzene, the respirator selection guidelines in the Benzene 
Standard [29 CFR 1910.1028 (g)] apply. 

EYE PROTECTION : Splash goggles or safety glasses. Face-shields should be wom if contact with the liquid is 
anticipated. 

HAND PROTECTION : Wear leather gloves for handling of cylinders of Benzene. Wear chemically impervious gloves 
appropriate for Benzene for industrial use. Gloves should have a resistance to breakthrough greater than 8 hours, such 
as polyvinyl alcohol, BarricadeTM or ResponderTM. Butyl rubber, natural rubber, neoprene, nitrile rubber, or 
polyethylene, polyvinyt chloride, SaranexTM', ChemrelT'" are not recommended. Use triple gloves for spill response 
(see Section 6, Accidental Release Measures). 

BODY PROTECTION : Use body protedion appropriate for task. An impervious, full-body, encapsulating suit may be 
necessary for some operations involving Benzene. Safety shoes are recommerided when handling cylinders. 

9. PHYSICAL and CHEMICAL PROPERTIES 

RELATIVE VAPOR DENSITY (air = 1): 2.7 pH: Not applicable. 
SPECIFIC GRAVITY((av) 68°F (20°C) (water = 1) : 0.877  FREEZING/MELTING POINT : 5.5°C (42°F) 
SOLUBILITY IN WATER (a) 77°F (25°C) : 180 mg/mL  BOILING POINT: 80°C (176°F) 
EVAPORATION RATE (diethvl ether = 1) : 2.8  SPECIFIC VOLUME : Not applic.able. 
ODOR THRESHOLD : 97 ppm(detection); 97 ppm (recognition)  EXPANSION RATIO  Not applicable. 	. 
LOG COEFFICIENT WATER/OIL DISTRIBUTION : Log P(oct) = 1.18-1.9; 2.13; 2.15  
VAPOR PRESSURE (a) 68°F (20°Cl : 75 mm Hg: 10 kPa 

APPEARANCE AND COLOR : Colorless, flammable liquid, with a characteristic aromatic hydrocarbon odor. 

HOW TO DETECT THIS SUBSTANCE (waming properties) : The odor of Benzene is not a good waming property as a 
the odor threshold is above the TLV.  . 

10. STABILITY and REACTIVITY 

STABILITY: Normally stable 

DECOMPOSITION PRODUCTS : If Benzene is involved in a fire, it may ignite to yield toxic fumes of carbon monoxide, 
carbon dioxide, initating aldehydes and ketones. 

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE : Benzene becomes spontaneously flammable in the 
presence of sodlum peroxide and potassium peroxide. Benzene can explode on contact with chromic anhyddde, 
permanganic acid and chlorine. 
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10- STABILITY and REACTIVITY (Continued) 

MATERIALS WITH WHICH SUBSTANCE iS INCOMPATIBLE (Continued) : Benzene can react vigorously with oxidizing 
materials. Benzene may react violently or explosively with risk of fire with nitric acid, ozone, diborane, interhalogens (e.g., 
bromine trifluoride, bromine pentafluoride, chloride trifluoride, iodine pentafluoride, iodine heptafluoride), dioxygen 
difluoride, dioxygenyl tetrafluoroborate, permanganic acid, peroxodifsulfuric acid, peroxomonosulfuric acid. Benzene wiil 
react with nitryl perchlorate, causing a slight explosion and flash. Benzene will react vigorously with uranium hexafluoride. 
Benzerie will attack mbber and plastics.  

HAZARDOUS POLYMERIZATION : Will not occur.  

CONDITIONS TO AVOID: Avoid contact with incompatible materials, sparks, flame static discharge and other sources 
of ignition. Avoid exposing cylinders to extremely high temperatures, which could cause the cylinders to rupture or burst. 

PART I I I How can l prevent hazardous situations from occurring? 

11. TOXICOLOGICAL INFORMATION 
TOXICITY DATA: The following information is available for Benzene. 

Skin-Rabbit, adutt 15 mg24 hours open Mild irritation effects 
Skin-RabbH, adult 20 mg24 hours Moderate initation effects 
Eye effects-Rabbit, adult 88 mg Moderate imtation effecLs 
Eye effecls-Rabbit, adult 2 mg/24H Severe irritation effects 
oms-Human: lymphocyte 5 pmol/L 
Microsomal MutagenticityAssay-Mouse: embryo 2500 mg/L 
Oml-Mouse TDLo: 6500 mg/kg (female B-12 days post): Reproductive 

effects Teratogenesis, Carcinogenesis, and Mutagenesis 
Inhalafion-Mouse TCLo: 5 ppm (female 6-15 days post): Teratogenic 

effects 
Inhalafion-Man TCLo: 200 mg/m'178 weeks -intertnittent: Caminogenic 

effecf.s, Blood effects 
inhalation-Human TCLo: 10 ppM8 hours /10 years-intertnittent: 

Carclnogenic effects, Blood effeds  
Oral-Rat TDLo: 52 g1kg/52 weeks- intennittent: Carclnogenic effects 
Inhalafion-Rat TCLo: 1200 1 hours/10 weeks - intennittent: 

Equivocal tumorigenic agent 
Oral-Mouse TDLo :18,250 mg/kgf2 years - continuos: Carcinogenic 

effects 
tnhalation-Human TC :8 ppb/4 weeks- intennittent: Carcinogenic 

effects, Blood effects 	 . 
Inhalation-Dog, adutt LCLo: 146,000 mg/ 
Inhalation-Cat, aduH LCLo:170,000 mg/m' 
Inhalafion-Human TC: 10 mg/m 3/11 years- intermittent: Cardnogenic 

effects, Blood effects 
Inhaiation-Mouse TCLo: 300 ppM6 hours/16 weeks-intermittenC 

Equivocal tumodgenlc agent  
Skin-Mouse TDLo: 1200 g1kg/49 weeks - intertnittent: Neoplastic 

effects 
Intraperitoneal-Mouse TDLo: 1200 mg/kg/8 weeks - intennittent: 

Neoplastic effects 

Inhalation-Man TC: 150 ppm/11 years - intertnittent: Carcinogenic 
effects, Blood effects 

Inhala6on-Mouse TC :1200 ppm/6 hours/10 weeks - intertNttent 
Equivocal tumodgenic agent 

Oral-Mouse TD: 2400 mg/kg/8 weeks - intermittent: Neoplastic effects 
Inhalation-Mouse TC: 300 ppm/6 hours/16 weeks intennittent: 

Carcinogenic effects 
Inhalation-Human LCLo :2 pph/5 minutes 
Omi-Man LDLo: 50 mg/kg .  
inhalation-Human LCLo: 20,000 ppm15 
Inhalation-Man TCLo: 150 ppMi year- intertnittent Blood effects 
InhalaGon-Human TCLo: 100 ppm 
Intravenous-Rabbit, adult LDLo:88 mg/kg 
Inhalation-Human LCLo: 65 mg/m'15 years: Blood effects 
Oml-Rat LD50: 3306 mg/kg 
Inhalation-Rat LC50: 10,000 ppmf/ hours  
Intraperitoneal-Rat LD50:2890 µg/kg 
Oral-Mouse LD50: 4700 mg/kg 
Inhalafion-Mouse LC50:9980 ppm 
Intraperitoneal-Mouse LD50: 340 mg/kg 
Oral-Dog, adult LDLo: 2000 mg/kg 
Subcutaneous-Mouse TDLo 600 mg/kg/17 weeks - intermittent 

Equivocal tumodgenic agent 
Parenteral-Mouse TDLo: 670 mg/kg/19 weeks - intermittent: Equivocal 

tumorigenic agent 
Inhalafion-Human TC: 150 ppm/15 minutes 18 years - intertnitient: 

Carclnogeniceffects, Blood effects 
Oral-Rat TD: 52 g/kg/1 years - intennittent: Carcinogenic effects 
Oral-Rat TD: 10 g/kg/52 weeks -inteunittent Carcinogenic effects 
Inhalation-Man TC :600 mg/m'/4 years - intermittent Carcinogenic 

effects, Blood effects 

Additional information on Benzene: Because of the chronic toxicity effects assodated with Benzene, additional infonnation is provided, as 
follows: 

EFFECTS ON THE BLOOD AND BLOOD-FORMING ORGANS: Erztensive studies have conclusively proven that oral and inhalation exposure to 
benzene causes severe effects on the blood system, including damaging the bone marrow where new blood celis are fortned. Most studies 
report a decrease in hemogiobin, hematocrit, red and white blood cells, platelets and/or changes in the cells. Effects of varying severfty have 
been demonstrated with both intermittent and continuous exposures to concentrafions as bw as 10 ppm for 24 weeks. 

EFFECTS ON THE IMMUNE SYSTEM: Studies have also concluslvely shown that benzene causes hannful changes to the immune system which 
protects the body from disease. Benzene has decreased the number of mature B- and T-lymphocytes (white blood cells which produce 
disease-figh5ng anfibodies). Exposure of mice to 300 ppm for 6 to 23 weeks resulted in a decrease in the number of mature B- and T- 
lymphocytes. Rats and mice exposed orally to 25 to 200 mg/kg/day for 2 years had signiricantly reduced vfide blood cells and lymphocytes. 
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11. TOXICOLOGICAL INFORMATION (Continued) 

SUSPECTED CANCER AGENT : Benzene is listed as follows: 
BENZENE: ACGIH-A2 (Suspeded Human Carcinogen); EPA-A (Human Carcinogen); IARGt (Carcinogenic to Humans); MAK-A1 (Capable of 

Inducing Malignant Tumors/Ezpedence with Humans); NIOSH-X (Carcinogen); NTP-1 (Known to be a Cardnogen); OSHA-X (Carcinogen); 
Cal-OSHA (Carcinogen). 

IRRITANCY OF PRODUCT : Benzene is irritating to the skin, eyes, and other contaminated tissue. 

SENSITIZATION OF PRODUCT : Benzene is not known to cause respimtory system or skin sensitization in humans. 
Cardiac sensitization to stimulants (e.g., epinephrine, ephedrine) is a possible result of severe or chronic overexposure. 

REPRODUCTIVE TOXICITY INFORMATION : Listed below is information conceming the effects of Benzene on the 
human reproductive system. 

Mutagenicity:  Human mutation data are available for Benzene. These data were obtained from individuals who were 
exposed at levels which produced changes in the blood system. 
Embrvotoxicily: Benzene is not reported to cause embryotoxic effects in humans. 
Teratogenicity: Benzene is not reported to cause teratogenic effects in humans. Teratogenic data are available from 
clinical studies involving test animals exposed to relatively high doses of Benzene. Fetotoxic effects (e.g., reduced birth 
weight and/or minor skeletal variations) were observed at exposures above 50 ppm. 
Reoroductive Toxicitv: Data on reproductive effects on ovaries and testes are available from clinical studies involving test 
animals exposed to relatively high doses of Benzene. These data were obtained at doses which caused toxic effects on 
other organs. 

A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will 
propagate through generational lines. An embrvotoxin is a chemical which causes damage to a developing embryo (i.e. 
within the first eight weeks of pregnancy in humans), but the damage does not propagate across generational lines. A 
teratogen is a chemical which causes damage to a developing fetus, but the damage does not propagate across 
generational lines. A renroductive toxin is any substance which interferes in any way with the reproductive process. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE : Pre-existing blood system disorders, respiratory conditions, 
central nervous, liver, kidney, and cardio-vascular conditions may be aggmvated by severe or chronic overexposure to 
Benzene. Skin disorders may also be aggravated by exposures to Benzene. 

RECOMMENDATIONS TO PHYSICIANS : The following guidelines are derived from "Clinical Toxicology of Commercial 
Chemical Products" (5th edition, 1984). 	 . 

• Check for signs of impending pulmonary edema. 
• Because of the aspiration hazard, avoid emetic drugs, whenever pradical. 
• For overexposures in which emesis is advisable: If the patient is not drowsy, comatose, or in respiratory diffculty, 

induce vomiting. If necessary, as an altemative treatment, remove Benzene from the stomach via gastdc lavage. 
One or two ounces of mineral oil may be instilled and left in the stomach at the completion of lavage. 

• Avoid epinephrine because of its possible adverse effect on the sensitized myocardium. Avoid all digestible fats, oils 
and alcohol„ which may promote the absorption of Benzene in the intestinal system. 

• If eyes or skin are affected, wash thoroughly and apply a bland analgetic ointment. 
• Because of the possibility of ventricular fibrillation, monitor the ECG continuously and be prepared to administer 

extemal cardiac massage. 

Refer to the OSHA Benzene Standard 129 CFR 1910.1028; paragraph(i) and Appendix C] for specific information on 
Mediccal Surveillance requirements (i.e. for the general physical exam, medical history, specific tests, and re-examination 
protocol). 

BIOLOGICAL EXPOSURE INDICES (BEIs) : The following Biological Exposure Indices (BEIs) -are currently applicable 
for Benzene. 

	

. 	.....__ 	. 	.. 	.._._.. 	. 	.. 	.. 	. 	. 	. 	. 	... 	.  . 	 . 	.. 	_ 	..._ 	...... 	....... 	.... 	. 	. 	 .. 	. 

	

:BIOLOGICAUEXPOSURE --INDIC:ES BEIs - for.Benzene are as followsC 	.  
CHEMICAL DETERMINANT SAMPLING TIME BEI 

BENZENE 
• Total phenol in urine • End of shift • 50 mg/g creatinine 
• Benzene in exhaled air: • Prior to next shift 

mixed-exhaled • 0.08 ppm 
end-exhaled • 0.12 ppm 
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12. ECOLOGICAL INFORMATION 

ENVIRONMENTAL STABILITY: Benzene will be degraded over time into other organic compounds. The following 
environmental data are available for Benzene. 

BENZENE: Kow = 2.13. Water Solubility =1791 mg/L. BCF (Anguilla japonica, eels) = 3.5. BCF (Clupea hamngus Pallasi, pacific henfng) = 4.4. 
BCF (goldfish) = 4.3. BCF, benzene = 24 (esfimated). If benzene is released into the soit, it will be volafil"¢ed near the surface or it will leach to 
the groundwater. No degrada8on of benzene (BOD) was reported in coerse-filtered Lake Supedor harbor water incubated at 21 °C for 12 days. 
In the madne eco-system, biodegradafion ocwrs from 2 days lo 2 weeks in the summer and spring, respedively. The half-life of Benzene in 

estuarine water was 6 days, as measured by "COz pmduced. Blodegradatlon half-lives of 28 and 16 days were reported in dieaway tests for 
degradation of up to 32 UllL benzene using groundwater and Lester River water, respecfively, under aerobic conditions. In a base-rich para- 
brownish soil, 20 ppm benzene was 24% degraded in one week, 44% in 5 weeks and 47% in 10 weeks. It is not expected to adsorb to 
sediment nor bioconcentrate in aquafic organisms. 

EFFECT OF MATERIAL ON PLANTS or ANIMALS: Benzene may be harmful or fatal to contaminated plant and 
animal-life (especially if large quantities of Benzene are released). Refer to Section 11 (Toxicology Information). 
Additional infonnation is available on the effects of Benzene on plants as follows: 

Benzene is lethal to plants at high concentrations (GT 15600 ppm in air) and short (30 minutes) exposure times. In all speeies studied recovery was 
comptete upon removal from exposure to sub-lethat concentmtions.  

Plant growth and rooting is sfimulated by aqueous solu8ons of low benzene concentrations (0.01-0.10 saturated). Aqueous solWons containing 
high concentraFrons (0.10-0.15 % Benzene) inhibit grovrth and interfere with metabolism and cell division. 

EFFECT OF CHEMICAL ON AQUATIC LIFE: Benzene can be harmful or fatal to contaminated aquatic plant and 
animal life. Benzene floats on water, and can potentially form slicks which are capable of creating oxygen-deprived 
watetways which can contaminate coastal and shore life. The following aquatic toxicity data are available for Benzene. 

LC,00 (Tefrahymena pyritomris, ciltate) = 12.8 mmollL/24 hours  
LCso (Palaemonetes pugio, grass shrimp) =27 ppm/96 hours 
LCsn (Cancermagister, crah larvae, stage 1) = 108 ppM96 hours 
LCso (Crangon fmnciscorum, shrimp) = 20 ppM96 hours 
LCeo (Poedlia re6cu/ata, guppy) = 63 ppm/14 days 
LGw  (Morone saxatilis, bass) = 5.8 to 10.9 ppm/96 hours 
LCso (Sa/mo trutta, brown trout yeading) =12 mg/D1-hour 
LCsn (Ambystoma mexicana, mexican axototl salamander, 3A 

weeks after hatching) = 370 mgfll48 hours 	 . 
LCso (dawed toad, 3-4 weeks after hatching) =190 mgtt148 hours 
LDso (Cardssium auratus, goldfish) = 46 mglL/24-hours 
LDw  (Lepomis macrochirus, bluegill sunfish) = 60 mg1L/2-hours 

LC (Daphnia magna) highest no adverse level = 98 mg/L 
Effect level (blue crab) = 1 mg/L  
EC~ (freshwater green algae, Ankistmdesmus faiccatus) = 310 mg 

(3.97 mmoVL) 
Photosynthetic carbon fixation (selenastrum capricomutum) = 100, 

95, 84, 5; for 24 hour exposure to 0, 10, 100 Or 1000 mg 
Benzene/L 

Growth inhibition (Chlorella vuigaris) = signficant for 25-1744 ppm 
Benzene 

Light saturated photosynthesls relative rates (Nitzschia palea, 
freshwater diatom) = 100, 61, 38, 13; exposure for 2 hours to 0, 
175, 350, 520 mg Benzene/L 

Growth inhibdion (Ske/etonema costatum) = at 20 mg/L 

13. DISPOSAL CONSIDERATIONS 

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and 
local regulations. Retum cylinders with residual product to Airgas Inc. Do nol dispose of locally. 	 , 

14. TRANSPORTATION INFORMATION 

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF  
TRANSPORTATION .  

PROPER SHIPPING NAME : Benzene 
HAZARD CLASS NUMBER and DESCRIPTION : 3(Flammable Liquid) 
UN IDENTIFICATION NUMBER : UN 1114 
PACKING GROUP : PG 11 
DOT LABEL(S) REQUIRED : Flammable Liquid 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996) : 130 

MARINE POLLUTANT: Benzene is not classified by the DOT as a Marine Pollutanl (as defined by 49 CFR 172.101, 
Appendix B).  

TRANSPORT._.CANADA, TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS 
CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments 
Also, , there is an additional Hazard Class: 9.2 (Substance Hazardous to the Environment). 

BENZENE C,,He  MSDS (Document # 1062) 
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15. REGULATORY INFORMATION 
U.S. SARA REPORTING REQUIREMENTS : Benzene is subject to the repoding requirements of Sections 302, 304 
and 313 of Title III of the Superfund Amendments and Reauthorization Act., as follows; 

COMPONENT.  SARA 302 
40 CFR 355, A~ndix A. 

SARA 304 
(40 CFR)Table 302:4) 

-:- SARA 313 	-  
. 40 CFR 372i65  

Benzene NO YES YES  

U.S. SARA THRESHOLD PLANNING QUANTITY : Not applicable. 

U.S. CERCLA REPORTABLE QUANTITIES (RQ) : 10 Ib; RCRA Code = U019. 

CANADIAN DSIJNDSL INVENTORY STATUS: Benzene is on the DSL Inventory. 

U.S. TSCA INVENTORY STATUS : Benzene is listed on the TSCA Inventory. 

OTHER U.S. FEDERAL REGULATIONS : Benzene is subject to the requirements of CFR 29 1910.1028, the OSHA 
Benzene Standard. The Action Level for Benzene is 0.5 ppm as an 8-hour, time-weighted average under this regu!ation. 
The EPA is promulgating water regulations for certain volatile synthetic organic chemicals. Specifically, this notice 
promulgates a maximum conlaminant level for Benzene at 0.005 mg/L. Benzene is not listed in Appendix A as a high!y 
hazardous chemical, per 29 CFR 1910.119: Process Safety Management of Highly Hazardous Chemica!s. Under this 
regulation, however, any process that involves a flammable liquid on-site, in one location, in quantities of 10,000 Ibs 
(4,553 kg) or greater is covered under this regulation unless it is used as a fuel. 

U.S. STATE REGULATORY INFORMATION : Benzene is covered under specific State regulations, as denoted below: 
Alaska - Designated Toxic and Hazardous 	Minnesota - 	List of Hazardous 	Pennsylvania - Hazardous Substance List: 

Substances: Benzene. Substances: Benzene. Benzene. 
Califomia - Permissible Exposure Limits Missouri 	- 	Employer Infonnation?oxic Rhode Island - Hazardous Substance List: 

for Chemical Contaminants: Benzene. Substance List: Benzene. Benzene. 
Florida -SubstanceList: Benzene. New Jersey - Right to Know Hazardous Texas 	- 	Hazardous 	Substance 	List: 
illinois -Toxic Substance List: Benzene. Substance List: Benzene. Benzene. 
Kansas -Section 3021313 List: Benzene. North 	Dakota 	- 	List 	of 	Hazardous West Yrginia - Hazardous Substance List: 
Massachusetts - SubstanceList: Benzene. Chemicals, 	Reportable 	Quantities: Benzene.  
Michigan 	Critical 	Materials 	Register: Benzene. Wisconsin 	- 	Toxic 	and 	Hazardous 

8enzene. Substances: Benzene. 

CALIFORNIA SAFE DRINKING WATER AND_TOXIC ENFORCEMENT ACT (PROPOSITION 65): Benzene is listed 
on the Califomia Proposition 65 Lists. WARNING: Benzene is known to the State of Califomia to cause cancer. 

LABELING : DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR CAN CAUSE FLASH FIRE. 
FLASH POINT =-11°C (12°F). HARMFUL IF INHALED. HARMFUL OR FATAL IF SWALLOWED. PROLONGED 
OR REPEATED SKIN CONTACT MAY DRY SKIN AND CAUSE IRRITATION. CAN CAUSE CENTRAL NERVOUS 
SYSTEM EFFECTS. CHRONIC EXPOSURE MAY CAUSE LEUKEMIA AND CAN CAUSE ADVERSE EFFECTS ON 
THE BLOOD SYSTEM, LIVER, KIDNEYS, REPRODUCTIVE SYSTEM. CAN CAUSE DEATH IF TOO MUCH IS 
BREATHED. ASPIRATION HAZARD IF SWALLOWED - CAN ENTER LUNGS AND CAUSE DAMAGE. Keep away 
from heat, sparks and flame. Keep container closed. Use only with adequate ventilation. Avoid contad with skin and 
clothing. Avoid exposure to vapor. Wash thoroughly after handling. FIRST-AID: In case of contact, immediately flush 
skin with plenty of water. Remove contaminated clothing and shoes. Get medical attention if irritation develops or 
persists. If inhaled, remove to fresh air. If not breathing, gtve artificial respiration. If breathing is diffcult, give oxygen. In 
case of fire, use water fog, foam, dry chemical, or CO2.  In case of spill: Absorb spill with inert materials (e.g. activated 
carbon, dry sand). Flush residual-spill with water. Consult Material Safety Data Sheet for additional information. 

CANADIAN WHMIS SYMBOLS : Class 62: Flammable Liquid. 
Class D2A/D2B: Material Causing Other Toxic Effects 
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16. OTHER INFORMATION 

PREPARED BY: 	 CHEMICAL SAFETY ASSOCIATES, Inc. 
9163 Chesapeake Drive, San Diego, CA 92 1 23-1 002 
619/565-0302 

The infonnalion contained herein is based on tlata consldered acwmle. However, no wananty fs expressed or fmplied regarding the accur -acy of lhese data or 
the results to be obtained irom the use thereof. AIRGAS, Inc, assumes no responsibilily for injury to the vendee or third persons proximately caused by the 
matedal if reasonable safety procedures are not adhered to as slipulated in the data sheet. AddOonally, AIRGAS, Ino. assumes no responsibilily for injury to 
vendee or third persoas proximately caused by abnormal use of the material even A reasonable safely procedures am followed. Funhertnore, vendee assumes 

DEFINITIONS OF TERMS 
A large number of abbreviations and acronyms appear on a MSDS. Some of these which are commonly used include the following: 

CAS M. This is the Chemiwl Abstract Service Number which uniquely idenfftes each cons0tuent. It is used for computer-related sean:hing. 

EXPOSURE LIMITS IN AIR: 
ACGIH - American Conference of Govemmental Industrial Hygienists, a 
professional assodation which establishes exposure limits. TLV - 
Threshold Limit Value - an airbome concentration of a substance which 
represents condilions under which il is generally believed Ihat neady all 
workers may be repeatedly exposed without adverse effect The dumtion 
musl be rnnsidered, including the 8-hour Tme Weighted Average (iWA), 
the 15-minute Short Tertn Exposure Limit, and the Instantaneous Ceiling 
Level (C). Skin absorption effects must also be mnsidered. 
OSHA - U.S. Occvpational Safety and Health Adminislration. PEL - 
Pertnissible Exposure Limit - This exposure value means exactly the same 
as a TLV, except that R is enforceable by OSHA. The OSHA Permissible 
Exposure Limits are based in the 1989 PELs and the June, 1993 Air 
Contaminants Rule  (Federal Reoister. 58: 35338-35351 and 58: 40191). 
Both the cunent PELs and the vacated PELs are indicated. The phrase, 
"Vacated 1989 PEL," is placed nentto the PEL which was vacated by 
Court Order. 
IOLH - Immediately Dangerous to Lde and Health - This level represents a 
concent2tion from which one can escape withio 30-minutes without 
suffedng escape-prevenfing or permanent injury. The DFG - MAK is the 
Republic of Germanys Maximum Exposure Level, similarto the U.S. PEL. 
NIOSH is the Nafional InsUtute of Occupational Safety and Health, which 
is the research ann of the U.S. Occupational Safely and Health 
Administmtion (OSHA). NIOSH issues exposure guidellnes called 
Rewmmended Exposure Levels (REIs). When no exposure guidelines 
are established, an entry of NE is made for reference. 

HAZARD RATINGS: 
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM:  Health Hazard : 
0(minimai acute or chronic exposure hazard); 1(slight a(xle or chmnic 
exposure hazard); 2(rtwderate acute or - signfficant chronic exposure 
hazard); 3(severe acute exposure hazard; onetime overexposure can resutt 
in pertnanent injury and may be fatal); 4(extreme acule exposure hazard; 
onetime overexposure can be fatal).  Flammabllltv Hazard: 0(minimal 
hazard); 1(materials that require substanfial pre-heating before buming); 2 
(combusfible liquid or solids; Ilquids with a flash point of 38-93°C 1100- 
200°F)); 3(Class IB and IC flammable liquids with flash points below 38°C 
[100°F]); 4(Class IA flammable liquids with flash points below 23°C [/3°F] 
and boiling points below 38°C [100°F).  ReactiviN Hazard: 0(normally 
stable); 1(malerial that can become unstable at elevated tempemtun:s or 
which can read slightly with water); 2(male(als that are unslable but do 
not detonate or which can react violenfly with water); 3(materials that can 
detonate when iniliated or which can react explosively with water); 4 
(materials that can detonate at nonnal temperatures or pressures)- 
NATIONAL FIRE PROTECTION ASSOCIATION:  Health Hazard: 0 
(material thal on exposure under fire conditions would offer no hazard 
beyond that of ordinary combustible materials); 1(matedals that on 
exposure under fire conddians oould c.ause irtitation or minor residual 
injury); 2(matenals that on intense or continued exposure under fire 
conditions wuld cause temporary incapacitalion or possible residual injury); 
3(materials tliat can on short exposure aould quse serious temporary or 
residual injury); 4(materials thal under very shod exposure causes death 
or major residual injury). 

NATIONAL FIRE PROTECTION ASSOCIATION (Continued): 
Flammabilitv Hazard and ReadiviN Hazard : Refer to defini6ons for 
"Hazardous Materials Identification System". 

FLAMMABILITY LIMfTS IN AIR: 
Much of the information related to fire and explosion is derived from the 
National Fire Pmtecfion Assoaation (NPPA).  Flash Point  - Minimum 
temperalure at vrhich a liquid gives off sufficient vapors to fonn an ignitable 
mixture with air.  Autoionition Temoerature : The minimum temperature 
required to initiate combuslion in air wdh no other source of ignition. LEL - 
the lowest percent of vapor in air, by volume, thal will explode or ignile in 
the presence of an ignition source.  UEL  - the highest percent of vapor in air, 
by volume, that will explode or ignite in the presence of an ignition source. 

TOXICOLOGICAL INFORMATION: 
Possible health hazards as derived from human data, animal studies, or 
fmm the results of studies with similar compounds are presented. 
Definitions of some tenns used in this section are: LD sa  - Lethal Dose 
(solids & liquids) whlch kills 50% of the exposed animals; LCsa - Lethal 
Concentration (gases) which kills 50% of the exposed animals; ppm 
mncentration expressed in pads oF inaterial per mlllion parts of air or rrater, 
mgfm3  concentration expressed in weight of substance per volume of air, 
mg/kg quanlity of material, by weight, adminislered to a test subject, based 
on their body weight in kg. Data from several sources are used lo evaluate 
the canceruusing polential of the material. The sources are: IARC - the 
Intemational Agency for Research on Cancer; NTP - the National 
Toxicology Prog2m, RTECS - the Registry of Toxic EffecLs of Chemical 
Substances, OSHA and CAL/OSHA IARC and NTP rate chemicals on a 
scrale of decreasing potenfial to cause human cancer with mnkings from 1 
to 4. Subrankings (2 6 , 2B, etc.) are also used. Other measures of toxidty 
include TDLo, the lowest dose to cause a symptom and TCLo the lowest 
concentration to cause a symplom; TDo, LOLo, and LDo, or TC, TCo, 
LCLo, and LCo, the bwesl dose (or concentralion) to cause lethal or toxic 
effects. BEI - Blological Exposure Indices, represent the levels of 
detemiinants which are most likely to he observed in specimens collected 
from a healthy worker who has been exposed to chemlcals lo the same 
extent as a worker with inhalation exposure lo the TLV. Ecological 
Infortnalion: EC is the effect concentration in water. 

REGULATORYINFORMATION: 
This sec9on explains the impacl of various iaws and regulations on the 
material. EPA is the U.S. Environmental Prolection Agency. WHMIS is 
lhe Canadian Workplace Hazardous Malerials Information System. DOT 
and TC are the U.S. Deparbnenl of Transpodalion and the Transport 
Canada, respedively. Superfund Amendments and Reauthorization Act 
(SARA); the Canadian Domestic/Non-Domestic Substances List 
(DSUNDSL); the U.S. Toxic Substance Control Acl (TSCA); Marine 
Pollutant status according to lhe DOT; the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA or Superfund); and 
various stale regulafions. 
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SeC-BUTYLBENZENE 
March 31, 1993 

PHONE NUMBERS  
PHILLIPS CHEMICAL COMPANY 	Emergency: 	(918) 661-8118 
A Division of Phillips Petroleum Company 	Technical Services: (918) 661-9091 
Bartlesville, Oklahoma 74004 	For Additional MSDSs: (918) 661-7297 

A. Product Identification 

Synonyms 
Chemical Name 

Chemical Family 
Chemical Formula 

CAS Reg. No. 
Pioduct No. 

2-Phenylbutane, secondary-Butylbenzene 
Benzene, (1-methylpropyl)- 
Aromatic hydrocarbon 
C10H14 
135-98-8 
A66400 

Product and/or Components Entered on EPA's TSCA Inventory: YES 

This product is in U.S. commerce, and is listed in the Toxic Substances  
Control Act (TSCA) Inventory of Chemicals; hence, it may be subject to 	. 
applicable TSCA provisions and restrictions. 

B. Components 

CAS 	< 	OSHA 	ACGIH 
Ingredients 	Number 	By Wt. 	PEL 	TLV 

sec-Butylbenzene 	135-98-8 	100 	NE 	NE 

C. Personal Protection Information 

Ventilation: Use adequate ventilation. 

Respiratory Protection: Not generally required unless needed to prevent 
respiratory irritation. In case of spi11 or leak 
resulting in unknown concentration, use NIOSH/MSHA 
approved supplied air respirator. 

Eye Protection: Use safety glasses with side shields and face 
shield for splash protection. 

Skin Protection: Use protective garments to prevent skin contact. 

NOTE: Personal protection information shown in Section C is based upon general 
information as to normal uses and conditions. Where special or unusual 
uses or conditions exist, it is suggested that the expert assistance of 
an  indust r ial hygienist or other qualified professional be s ought . 

bttp://seweb2_phillips66.com/hes/msds.nsf/21a3a60b3934390..1f8ece579115fa756862565d1006e1f3f?OpenDocumen 12/30/98 
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D. Handling and Storage Precautions 

Avoid contact with eyes, skin or clothing. Avoid breathing vapors, 
mist, fume or dust. Do not swallow. May be aspirated into lungs. Wear 
protective equipment and/or garments described in Section C if exposure 
conditions warrant. Wash thoroughly after handling. Launder 
contaminated clothing before reuse. Use with adequate ventilation. 

Keep away from heat, sparks, and flames. Store in a well-ventilated 
area. Store in closed container. Bond and ground during transfer. 

E. Reactivity Data 

Stability: Stable 
Conditions to Avoid: Not Applicable 

Incompatibility (Materials to Avoid): Oxygen and strong oxidizing 
agents 

Hazardous Polymerization: Will Not Occur 
Conditions to Avoid: Not Applicable 

Hazardous Decomposition Products: Carbon oxides formed when burned. 

F. Health Hazard Data 

Recommended Exposure Limits: 

Not Established. 

Acute Effects of Overexposure: 

Eye: May cause mild irritation to the eyes. 

Skin: May cause mild to moderate irritation to skin. Prolonged or 
 repeated contact with the liquid may cause defatting of the skin 

resulting in drying, redness, and possibly blistering. 

Inhalation: May cause slight to moderate upper airway irritatancy, with 
higher exposures causing central nervous system depression, 
headache, and dizziness. 

Ingestion: May be slightly irritating to the gastrointestinal tract. If 
swallowed, may be aspirated resulting in inflammation and 
possible fluid accumulation in the lungs. 

Subchronic and Chronic Effects of Overexposure: 

No known applicable information. 

Other Health Effects: 

No known anplicable information. 

Health Hazard Categories: 

	

Animal Humaa 	 Animal Human 

Known Carcinogen 	Toxic 
Suspect Carcinogen 	_ 	Corrosive 

http://seweb2.phillips66.com/hes/msds.nsf/21a3a60b3934390_/f8ece579115fa756862565d1006e1f3f?OpenDocumen  12/30/98 
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Mutagen 	_ _ Irritant 
Teratogen 	_ 	Target Organ Toxin 	_X_  
Allergic Sensitizer _ 	_ 	Specify - Lung-Aspiration Hazard 
Highly Toxic 

First Aid and Eatergency Procedures: 

Eye: Flush eyes with running water for at least fifteen minutes. If 
irritation or adverse symptoms develop, seek medical attention. 

Skin: Wash skin with soap and water for at least fifteen minutes. If 
irritation or adverse symptoms develop, seek medical attention. 

Inhalation: aemove from exposure. If breathing is difficult, give oxygen. 
If breathing ceases, administerartificial respiration followed 
by oxygen. Seek immediate medical attention. 

Ingestion: Do not induce vomiting. Seek immediate medical attention. 

Note to Physician: Gastric lavage using a cuffed endotracheal tube 
may be performed at your discretion. 

G. Physical Data 

Appearance: Colorless liquid 
Odor: Acrid 

Boiling Point: 344F (173C) 
Vapor Pressure: 0_2 psia at 130F (54C) 

Vapor Density (Air = 1): 4.6  
Solubility in Water: Negligible 

9pecific Gravity (H20 = 1): 0.066 
Percent Volatile by Volume: 100 

Evaporation Rate (Ethyl Ether = 1): <1 
viscosity: Not Established 

H. Fire and Explosion Data 

Flash Point (Method Used): 126F (52C) (TOC, ASTM D 1310) 
Flammable Limits (% by Volume in Air): LEL - 0.8 

UEL - 6.9 

Fire Extinguishing Media: Dry chemical, foam or earbon 
dioxide (CO2) 

Special Fire Fighting Procedures: Evacuate area of all unnecessary 
personnel. Shut off source if 
possible. Use NIOSH/MSHA approved 
self-contained breathing apparatus 
and other protective equipment and/or 
garments described in Section C if 
conditions warrant. Water fog or 
spray may be used to cool exposed 
containers and equipment. Do not 
spray water directly on fire - 
product wi11 float and could be 
reignited on surface of water_ 

Fire and Explosion Hazardsu Carbon oxides formed when burned. 
Highly flammable vapors which are 
heavier than air may accumulate in 
low areas and/or spread along ground 
away from handling site. 

http://seweb2.phfllfps66.com/hes/insds.nsf/21a3a60b3934390..Jf8ecc579115fa756862565d1006e1f3f?OpenDocumeu  12/30/98 
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I. Spill, Leak and Disposal Procedures 

Precautions Required if Material is Released or Spilled: 
Evacuate area of all unnecessary personnel. Wear protective equipment 
and/or garments described in Section C if exposure conditions warrant. 
Shnt off source, if possible and contain spill. Protect from ignition. 
Keep out of water sources and sewers. Absorb in dry, inert material 
(sand, clay, etc.). Transfer to disposal drums using non-sparking 
equipment. 

Waste Disposal (Insure Conformity with all Applicable Disposal Regulations): 
Incinerate or otherwise manage in a RCRA permitted waste management 
facility. 

J. DOT Transportation 

Shipping Name 
Hazard Class 

ID Number 
Packing Group 

Marking 

Label 
Placard 

Hazardous Substance/RQ 
Shipping Description 

Packaging References 

Buty1 benzenes  
3 (Flammable liquid) 
UN 2709 
III 
Butyl benzenes, 3(Flammable liquid), DN 2709, 
PG III 
Flammable liquid 
Flammable/2709 
Not Applicable 
Hutyl benzenes, 3(Flammable liquid), UN 2709, 
PG III Marine Pollutant*' 
49 CFR 173.150, 173_203, 173.241 

NOTE: This product may be reclassed as a combustible liquid when shipped 
domestically, by land only. If reclassed as a combustible liquid, 
this product is unregulated by DOT when shipped in non-bulk 
quantities. 	 . 

* Marine pollutant mark'and shipping paper notation required for all 
bulk domestic shipments and for non-bulk shipments by water.  

K. RCRA Classification - Unadulterated Product as a 
Waste 

Ignitable (D001) 

Prior to 	consult your environmental contact to determine 
if TCLP 
	

Characteristic Leaching Procedure, EPA Test Method 
1311) is 	Reference 40 CFR Part 261. 

L. Protection Required for Work on Contaminated 
Equipment 

Contact immediate supervisor for specific instructions before work 
is initiated. Wear protective equipment and/or garments described 
in Section C if exposure conditions warrant. 

M. Hazard Classification 

This product meets the following hazard definition(s) as defined by 
the Occupational Safety and Health Hazard Communication Standard (29 
CFR Section 1910.1200): 

httpJ/seweb2.phillips66.com/hes/msds.nsf/2Ia3a60b3934390..Jf8ecc579115fa756862565d1006e1f3f2OpenDocumen  12/30/98 
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X Combustible Liquid 	Flammable Aerosol 	_ Oxidizer 
_ Compressed Gas 	_ Explosive 	_ Pyrophoric. 
_ Flammable Gas 	X_ Health Hazard (Section F) 	Unstable 
_ Flammable Liquid 	_ Organic Peroxide 	_ Water Reactive 

Flammable Solid 	 - 

_ Based on information presently available, this product does not meet 
any of the hazard definitions of 29 CFR Section 1910.1200. 

N. Additional Comments 

SARA 313 

As of the preparation date, this product did not contain a 
chemical or chemicals subject to the reporting requirements of 
Section 313 of Title III of the Superfund Amendments and 
Reauthorization Act of 19B6 and 40 CFR Part 372. 

Phillips Pcrrolcum Company(refcmnces m Phillips Pc4oleum Compauy or Phillips iucludcs i6 divisious, aRliales and subsidiancs) helievcs Omr Ihc ioformztiou conlaiued hereio (including data and 
slatemeuLs) is accurem as of lhe dalc hcrcof. NO WARRANTY OF MERCHANTABILITY, FfINESS FORANY PARTICULAR PUNP03E OR ANY OTHEft WAARANFY, EXPRESS OR 
IMPL@D, IS MADE AS CONCERNS THE INFORMATION HEREIN PROVIDED. The iN'ortnafioa provided herein relams only W@c speciGe produd desiguatcd and may uol be valid whc¢ such 
pmducl is usd in combiruriou widr any othcr maurizls or in auy pmcess. FuMer, since ihe ruudirious aud meutods oruse ofthe product and iulormation reremd b h<rcia arc beyond rhe conuol of 
Phillip; Phillips expreasly di.selaims any and all lizblldy zs W any remps obaiued or arising from srry use ofNe Wodun or suoh inPomratiou. No s+zwurnr made herein shall be cousuued as a 
permissionor recommendation for ihc usc ofmy pmduct in a nurner iAai nughe infringe exisiiug paNUU. 

http://seweb2.philfips66.com/hes/msds-nsf/21a3a60b3934390.../f8ecc579115fa756862565dt006e1f3f?OpenDocumen  12/30/98 
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2-Hexanone 

MSDS Number: H2664 — Effective Date: 12108196 

1. Product Identification 

Synonyms: Methyl Butyl Ketone 
CAS No.: 591-78-6 
Molecular Weight: 100.16 
Chemical Formula: CH3CH2CH2CH2COCH3 
ProducfCodes: N230 

2. Composition/Information on Ingredients 

Ingredient 
	

CAS No 	Percent Hazardous 

Methyl n-butyl Ketone 
	

591-78-6 	90 - 100% 	Yes 

3. Hazards Identification 

Emergency Overview 

WARNING! FLAMMABLE! CAUSES IRRITATION. HARMFUL IF 
SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. TARGET 
ORGAN(S):Central nervous system, skin, respiratory system. 

J_T. Baker SAF-T-DATA(t`r' )  Ratings (Provided here for yonr convenience) 
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Health Rating: 3 - Severe (Poison) 
Flanunability Rating: 3 - Severe (Flammable) 
Reactivity Rating: 1 - Slight 
Contact Rating: 2 - Moderate 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES; CLASS B EXTINGUISHER 
Storage Color Code: Red (Flammable) 

Potential Health Effects 

Inhalation: 
Irritation of mucous membranes, severe irritation of respiratory system, may cause 
narcosis. 

Ingestion: 
Headache, nausea, vomiting, dizziness, gastrointestinal irritation, central nervous system 
depression. 

Skin Contact: 
Severe irritation, prolonged contact may cause dermatitis, May be absorbed through the 
skin with possible systemic effects. 

Eye Contact: 
Severe irritation. 

Chronic Exposure: 
No information found. 

Aggravation oF Pre-existing Conditions: 
No information found. 

4. First Aid Measures 

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration_ If breathing is 
difficult, give oxygen. Prompt action is essential. 

Ingestion: 
Induce votuiting immediately as directed by medical personnel. Never give anytliing by 
mouth to an unconscious person. Get medical attention. 

Skin Contact: 
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In case of contact, immediately flush skin with plenty of water for at least 15 minutes 
while removing contaminated clothing and shoes. Wash clothing before re-use. 

Eye Contact: 
In case of eye contact, immediately flush with plenty of water for at least 15 minutes. 

5. Fire Fighting Measures 

Fire: 
Flash point: 19C (66F) CC Autoignition temperature: 424C (795F) Flammable limits in 
air % by volume: lel: 1.3; uel: 8.1 

Explosion: 
Vapors may flow along surfaces to distant ignition sources and flash back. Closed 
containers exposed to heat may explode. Contact with strong oxidizers may cause fire. 
Sensitive to static discharge. 

Fire Extinguishing Media: 
Use alcohol foam, dry chemical or carbon dioxide. (Water may be ineffective.) 

Special Information: 
Firefighters should wear proper protective equipment and self-contained breathing 
apparatus with full facepiece operated in positive pressure mode. Move exposed 
containers from fire area if it can be done without risk. Use water to keep frre-exposed 
containers cool. 

6. Accidental Release Measures 

Wear self-contained breathing apparatus and full protective clothing. Shut off ignition 
sources; no flares, smoking or flames in area. Stop leak if you can do so without risk. Use 
water spray to reduce vapors. Take up with sand or other non-combustible absorbent 
material and place into container for later disposal_ Flush area with water. J. T. Baker 
SOLUSORB(tm) solvent adsorbent is recommended for spills of this product. 

7. I3andling and Storage 

Keep container tightly closed. Store in a cool, dry, well-ventilated, flammable liquid 
storage area or cabinet. Do not store near oxidizing materials. Bond and ground 
containers when transferring liquid. Containers of this material may be hazardous when 
empty since they retain product residues (vapors, liquid); observe all wamings and 
precautions listed forthe product. 
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8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL): 5 ppm (TWA) -ACGIH Threshold Limit 
Value (TLV): 5 ppm (TWA) The TLV listed denotes TLV (skin). 

Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airbome Exposure Limits. Local exhau9t ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing 
dispersion of it into the general work area. Please refer to the ACGIH document, 
Industrial Yentilation, A Manual of Recommended Practices, most recent edition, for 
details. 

Personal Respirators (NIOSH Approved): 
For conditions of use where exposure to the substance is apparent, consult an industrial 
hygienist. For emergencies, or instances where the exposure levels are not known, use a 
full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying 
respirators do not protect workers in oxygen-defrcient atmospheres. 

Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or 
coveralls, as appropriate, to prevent skin contact. 

Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 

9. Physical and Chemical Properties 

Appearance: 
Colorless liquid. 

Odor: 
Faint ketone odor. 

Solubility: 
Moderate (1-10%) 

Specific Gravity: 
0.80 

p H: 
No infonnation found_ 

% Volatiles by volume @ 21C (70F): 
100 
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Boiling Point: 
127C (261F) 

Melting Point: 
-57C (-71F) 

Vapor Density (Air=1): 
3.4 

Vapor Pressure (mm Hg): 
11 @ 20C (68F) 

Evaporation Rate (BuAc=1): 
1.2 

10. Stability and Reactivity 

Stability: 
Stable under ordinary conditions ofuse and storage. 

Hazardous Decomposition Products: 
Carbon monoxide, carbon dioxide. 

Hazardous Polymerization: 
Will not occur. 

Incompatibilities: 
Strong oxidizing agents. 

Conditions to Avoid: 
Heat, flame, other sources of ignition. 

11. Toxicological Information 

-------- \Cancer Lists\ ------------------------------------------------------  
---NTP Carcinogen--- 

Ingredient 	 Known 	Anticipated 	IARC Category 
------------------------------------ 	----- 	----------- 	------------- 
Methyl n-butyl Ketone (591-78-6) 	No 	No 	None 

12. Ecological Information 

Environmental Bate: 
No information found. 
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Environmental Toxicity: 
No information found. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous 
waste and sent to a RCRA approved waste facility. Processing, use or contamination of 
this product may change the waste management options. State and local disposal 
regulations may differ from federal disposal regulations. Dispose of container and unused 
contents in accordance with federal, state and local requirements. 

14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: KETONES, LIQUID, N.O.S. (2-HEXANONE) 
Hazard Class: 3 
UN/NA: UNI224 
Packing Group:II 
Information reported for product/size: 25G 

International (Water, I.M.O.) 

Proper Shipping Name: KETONES, LIQUID, N.O.S. (2-HEXANONE) 
Hazard Class: 3.2 
UN/NA: UNI224 
Packing Group: II 
Information reported for product/size: 25G 

International (Air, I.C.A.O.) 

Proper Shipping Name: KETONES, LIQUID, N.O.S. (2-HEXANONE) 
Hazard Class: 3.2 
UN/NA: UN1224 
Packing Group: II 
Information reported for product/size: 25G 

15. Regulatory Information 

--------\Chemical Inventory Status - Part 1\ ----------------- ---------------- 
Ingredient 	 TSCA EC Japan Australia 
----------------------------------------------- 	---- 	--- 	----- 	--------- 
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Methyl n-butyl Ketone (591-78-6) 	Yes - Yes 	Yes 	Yes 

--------\Chemical Invento Status - Part 2 r]' 	 \_________________________________ 
- 	 --Canada-- 

Ingredient 	 Korea DSL NDSL Phil. 
_______________________________________________ _____ 	___ 	____ _____ 
Methyl n-butyl Ketone (591-78-6) 	Yes Yes No 	Yes 

--------\Federal, State & International Regulations - Part 1\---------------- 
-SARA 302- 	------SARA 313------ 

Ingredient 	 RQ 	TPQ 	List Chemical Catg. 
_________________________________________ 	___ 	_____ 	____ ______________ 
Methyl n-butyl Ketone (591-78-6) 	No 	No 	No 	No 

--------\Federal, State & International Regulations - Part 2\---------------- 
-RCRA- 	-TSCA- 

Ingredient 	 CERCLA 	261.33 	8(d) 
_________________________________________ ______ 	______ 	______ 
Methyl n-butyl Ketone (591-78-6) 	No 	No 	No 

Chemical Weapons Convention: No 	TSCA 12(b): Yes 	CDTA: No 
SARA 311/312: Acute: Yes 	Chronic: Yes Fire: Yes Pressure: No 
Reactivity: No 	(Pure / Liquid) 

Australian Hazchem Code: No information found. 
Poison Schedule: No infonnation found. 

WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Healtlr: 2 Flammability: 3 Reactivity: 0 

Label Hazard Warning: 
WARNING! FLAMMABLE! CAUSES IRRITATION. HARMFUL IF SWALLOWED, 
INHALED OR ABSORBED THROUGH SKIN. TARGET ORGAN(S):Central nervous 
system, skin, respiratory system_ 

Label Precautions: 
Keep away from heat, sparks, flame. Do not get in eyes, on skin, on clothing. Avoid 
breathing vapor. Keep in tightly closed container. Use with adequate ventilation. Wash 
thoroughly after handling. In case of fire, use alcohol foam, dry chemical, carbon dioxide 
- water may be ineffective. In case of spill, soak up with sand or earth. Flush spill area 
witll water. 

Label First Aid:  
If swallowed, induce vomiting iinmediately as directed by medical personnel. Never give 
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anything by mouth to an unconscious person_ If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. Prompt action is 
essential. In case of contact, immediately flush eyes or skin with plenty of water for at 
least 15 minutes while removing contaminated clothing and shoes. Waeh clothing before 
reuse. 

Product Use: 
Laboratory Reagent. 

Revision Information: 
Pure. New 16 section MSDS format, all sections have been revised. 

Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith 
but makes no representation as to its comprehensiveness or accuracy. This 
document is intended only as a guide to the appropriate precautionary handling of 
the material by a properly trained person using this product. Individuals receiving 
the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR 
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, 
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION. 
***««+**.****«**«***s****«.+:*«*** ~******+*.****** ■ *«****************««******* 

Prepared by: Strategic Services Division 
Phone Number: (314) 539-1600 (U.S.A.) 
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MSDS - NAPHTHALENE 	 .  

------------------------------------------------------------------------------ 
1 - PRODUCT IDENTIFICATION 

------------------------------------------------------------------------------ 

PRODUCT NAME: 	NAPHTHALENE 
FORMULA: 	C10H8 
FORMULA WT: 	128.18 
CAS NO.: 	00091-20-3 
NIOSH/RTECS NO.: QJ0525000 

COMMON SYNONYMS: NAPHTHALIN, NAPHTHENE, CAMPHOR TAR, MOTH BALLS 
PRODUCT CODES: 	2718 
EFFECTIVE: 09/03/86 
REVISION #02 

 PRECAUTIONARY LABELLING 	. 
BAKER SAF-T-DATA(TM) SYSTEM 

HEALTH 	- 1 SLIGHT 
FLAMMABILITY - 2 MODBRATE 
REACTIVITY 	- 0 NONE 
CONTACT 	- 1 SLIGHT 

HAZARD RATINGS ARE 0 TO 4(0 = NO HAZARD; 4= EXTREME HAZARD). 

LABORATORY PROTECTIVE EQIIIPMENT   

SAFETY GLASSES; LAB COAT 

PRECAUTIONARY LABEL STATEMENTS 

CAUTION 
COMBUSTIBLE 

KEEP AWAY FROM HEAT, SPARKS, FLAME. 

KEEP IN TIGHTLY CLOSED CONTAINER. WASH THOROUGHLY AFTER HANDLING. IN CASE 
OF FIRH, SOAK WITH WATER. IN CASE OF SPILL, SWEEP UP AND REMOVE. FLUSH SPILL 
AREA WITH WATER.  

SAF-T-DATA(TM) STORAGE COLOR CODE: 	RED (FLAMMABLE) 

------------------------------------------------------------------------------ 
. 2 - HAZARDOUS COMPONENTS 

------------------------------------------------------------------------------ 

COMPONENT 	 a 	CAS NO. 

NAPHTHALENE 	 90-100 	91-20-3 

------------------------------------------------------------------------------ 
3 - PHYSICAL DATA 	-  

------------------------------------------------------------------------------ -.. 

BOILING POINT: 	218 C( 	424 F) 	VAPOR PRESSURE(MM HG): 0.05 

MELTING POINT: 	80 C( 	176 F) 	- VAPOR DENSITY(AIR=1): 4.42 

SPECIFIC GRAVITY: 1.14 	 EVAPORATION RATE: 	N/A 
(H2O=1) 	 (BUTYL ACETATE=1)  

SOLUBILITY(H20): 	NEGLIGIBLE (LESS THAN 0.1 %) o VOLATILES BY VOLUME: N/A 

APPEARANCE & ODOR: WHITE CRYSTALLINE VOLATILE SOLID WITH THE ODOR OF 
. 	MOTH BALLS 



------------------------------------------------------------------------------ 
4- FIRE AND EXPLOSION HAZARD DATA 

------------------------------------------------------------------------------ 

FLASH POINT (CLOSED CUP 	88 C( 	190 F) 	NFPA 704M RATING: 2-2-0 

FLAMMABLE LIMITS: UPPER - 5.9 %< 	LOWER - 0.9 °s 

FIRE EXTINGUISHING MEDIA 
USE WATER SPRAY, CARBON DIOXIDE, DRY CHEMICAL OR ORDINARY FOAM. 

SPECIAL FIRE-FIGHTING PROCEDURES 	 . 

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED 
(POSITIVE PRESSURE IF AVAILABLE) BREATHING APPARATUS WITH FULL FACEPIECE. 

MOVE EXPOSED CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. 
USE WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE & EXPLOSION HAZARDS 
CLOSED CONTAINERS EXPOSED TO HEAT MAY EXPLODE. 
CONTACT WITH STRONG OXIDIZERS MAY CAUSE FIRE OR EXPLOSION. 

 -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -  

5 - HEALTH HAZARD DATA 
______________________________________________________________________________ 

THRESHOLD LIMIT VALUE (TLV/TWA): 	50 	MG/M3 ( 10 	PPM) 

SHORT-TERM EXPOSURE LIMIT (STEL): 75 	MG/M3 ( 15 	PPM) 

PERMISSIBLE EXPOSURE LIMIT (PEL): 50 	MG/M3 ( 10 	PPM) 

TOXICITY: 	LD50 (ORAL-RAT)(MG/KG) 	- 1780 

	

LD50 (SCU-MOUSE)(MG/KG) 	- 969 

	

LD50 (IV-MOUSE) (MG/KG) 	- 100 

CARCINOGENICITY: NTP: NO 	IARC: NO 	Z LIST: NO 	OSHA REG: NO 

EFFECTS OF OVEREXPOSURE 
CONTACT WITH SKIN OR EYES MAY CAUSE IRRITATION. 
INGESTION MAY CAUSE NAUSEA, VOMITING, HEADACHES, DIZZINESS, 

GASTROINTESTINAL IRRITATION.  

TARGET ORGANS 	 - 
EYES, SKIN, BLOOD, LIVER, KIDNEYS, CENTRAL NERVOUS SYSTEM 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
NONE IDENTIFIED 

ROUTES OF ENTRY 
INHALATION, INGESTION, ABSORPTION, EYE CONTACT, SKIN CONTACT 

EMERGENCY AND FIRST AID PROCEDURES 
CALL A PHYSICIAN. 
IF SWALLOWED, DO NOT INDUCE VOMITING. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT 
LEAST 15 MINUTES. FLUSH SKIN WITH WATER. 

------------------------------------------------------------------------------ 

6 - REACTIVITY DATA 

------------------------------------------------------------------------------ 





STABILITY: STABLE 	' 	HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

CONDITIONS TO AVOID: 	HEAT, FLAME, SOURCES OF IGNITION 	- 

INCOMPATIBLES: 	STRONG OXIDIZING AGENTS 

7- SPILL AND DISPOSAL PROCEDURES 

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 
WEAR SUITABLE PROTECTIVE CLOTHING. SHUT OFF IGNITION SOURCES; NO FLARES, 
SMOKING, OR FLAMES IN AREA. WITH CLEAN SHOVEL, CAREFULLY PLACE MATERIAL 
INTO CLEAN, DRY CONTAINER AND COVER; REMOVE FROM AREA. FLUSH SPILL AREA 

WITH WATER. 

DISPOSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL 

ENVIRONMENTAL REGULATIONS. 

EPA HAZARDOUS WASTE NUMBER: 	U1G5 (TOXIC WASTE) 

8 - PROTECTIVE &QUIPMENT 

VENTILATION: 	USE GEN&RAL OR LOCAL EXHAUST VENTILATION TO MEET 

TLV REQUIREMENTS. 

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORN& 
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP 
TO 500 PPM,.A CHEMICAL CARTRIDGE RESPIRATOR WITH 
ORGANIC VAPOR CARTRIDGE IS RECOMMENDED. ABOVE 
THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS 

. 	 IS RECOMMENDED. 	 . 

EYE/SKIN PROTECTION.: 

	

	SAFETY GLASSES WITH SIDESHIELDS, RUBBER GLOVES ARE 

RECOMMENDED. 

9- STORAGE AND HANDLING PRECAUTIONS 

SAF-T-DATA(TM) STORAGE COLOR CODE: 	RED (FLAMMABLE) 

SPECIAL PRECAUTIONS   
KEEP CONTAINER TIGHTLY CLOSED. STORE IN COOL, DRY, WELL-VENTILATED AREA 

AWAY FROM HEAT, SPARKS, OR FLAME. 

10 - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

DOMESTIC (D_O.T_) 

PROPER SHIPPING NAME 	NAPHTHALENE (AIR AND WATER ONLY) 

HAZARD CLASS 	ORM-A 

UN/NA 	UN1334 

LABELS 	NONE 

REPORTABLE QUANTITY 	100 LBS. 

INTERNATIONAL (I.M.O_) 



PROPER SHIPPING NAME 	NAPHTHALENE_,.CRODE OR REFINED 
'HAZARD CLASS 	4.1 
UN/NA 	UN1334 
LABELS 	FLAMMAHLE SOLID 



n-Propylbenzene 	 Page 1 of 5 

rx(was 
/ 0 
	 Material Safety Data Sheet 

Apri130, 1996 

PHONE NUMBERS 
PHILLIPS CHEMICAL COMPANY 	Emergency: 	(918) 661-8118 
A Division of Phillips Petroleum Company 	Technical Services: (918) 661-9091 
Bartlesville, Oklahoma 74004 	For Additional MSDSS: (918) 661-7297 

A. Product Identification 

Synonyms 

Chemical Name 
Chemical Family 
Chemical Formula 

CAS Reg. No. 
Product No. 

1-Phenylpropane; normal-Propyl Benzene; 
n-Propylbenzene 
1-Phenylpropane 
Aromatic Hydrocarbon 
C3H7C6H5 
103-65-1 
A65700 

Product and/or Components Entered on EPA's TSCA Inventory: YES 

This product is in U.S. commerce, and is listed in the Toxic Substances 
Control Act (TSCA) Inventory of Chemicals; hence, it may be subject to 
applicable TSCA provisions and restrictions. 

B. Components 

CAS 	% 	OSHA 	ACGIH 
Ingredients 	Number 	By Wt. 	PEL 	TLV 

n-Propylbenzene 	103-65-1 	>98 	NE 	NE 
Toluene 	 108-88-3 	< 1.5 	100 ppm 	50 ppm 
3-Phenylpentane 	1196-58-3 	< 1.5 	NE 	NE 

C. Personal Protection Information 

Ventilation: Use adequate ventilation to control concentration 
below recommended exposure limits. 

Respiratory Protection: For concentrations exceeding the recommended exposure 
limit, use NIOSH/MSHA approved air purifying 
respirator_ 

Eye Protection: Use chemical goggles. For splash protection, use 
chemical goggles and face shield. 

Skin Protection: Use gloves resistant to the material being used. 
(Nitrile). Use protective garments to prevent 
excessive skin contact. 
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NOTE: Personal protection information shown in Section C is based upon general 
information as to nornial uses and conditions. Where special or unusual 
uses or conditions exist, it is suggested that the expert assistance of 
an industrial hygienist or other qualified professional be sought. 

D. Handling and Storage Precautions 

Do not get in eyes, on skin or on clothing. Do not breathe vapors, mist, 
fume or dust. Do not swallow. May be aspirated into lungs_ Wear 
protective equipment and/or garments described in Section C if exposure 
conditions warrant. Wash thoroughly after handling. Launder 
contaminated clothing before reuse. use only with adequate ventilation. 

Keep away from heat, sparks, and flames. Sond and ground during 
transfer. Store in a well-ventilated area. Store in a closed container. 

E. Reactivity Data 

Stability: Stable 	. 
Conditions to Avoid: Not Applicable 

Incompatibility (Materials to Avoid): Oxygen and strong oxidizing agents 

Hazardous Polymerization: Will Not Occur 
 Conditions to Avoid: Not Applicable 

Hazardous Decomposition Products: Carbon oxides formed when burned. 

F. Health Hazard Data 

Recommended Exposure Limits: 

The Company recommended exposure limit is 100 ppm for n-Propylbenzene. 

Acute Effects of Overexposure: 

Eye: Vapor may be irritating and cause excessive tearing. Liquid 
may be moderately irritating_ 

Skin: Liquid may produce moderate irritation. 

Inhalation: vapor may be irritating to the mucous membranes of the nose, 
throat and upper respiratory tract, Fatigue, vertigo, chest 
constriction are central nervous system affects which may appear 
gradually after prolonged exposure. 

Ingestion: Depression and central nervous system effects. If swallowed, may 
be aspirated resulting in inflammation and possible fluid 
accumulation in the lungs. 

Subchroniic and Chronic Effects of Overexposure: 

Exposnre of pregnant rats during gestation to toluene at levels 250 ppm 
and higher produced some maternal toxicity and embryo/fetotoxicity. A 
lifetime inhalation study in rats did not show any toxic effects even at 
the high dose of 300 ppm. 

Behavioural signs of hearing loss were observed in rats exposed to 
toluene subchronically at levels of 1000 ppm or more. Comparable 
effects have not been reported in humans. 
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Other Health fiffects: 

A Toxicity Study Summary for Toluene is available upon request. 

Health Hazard Categories: 

Animal Human 
	 Animal Human 

Known Carcinogen 
Suspect Carcinogen 
Mutagen 
Teratogen 
Allergic Sensitizer 
Highly Toxic 

ToXiC 
Corrosive 
Irritant 
Target Organ Toxin 	_X 	X 

Specify - Lung - Aspiration Hazard; 
Kidney Toxin 

First Aid and Emergency Procedures: 

Eye: Flush eyes with running water for at least fifteen minutes. If 
irritation or adverse symptoms develop, seek medical attention. 

Skin: Wash skin with soap and water for at least fifteen minutes. If 
irritation or adverse symptoms develop, seek medical attention. 

Inhalation:'Remove from exposure. If breathing is difficult, give oxygen. 
If breathing ceases, administer artificial respiration followed  

- 	by oxygen. Seek immediate medical attention. 

Ingestion: Do not induce vomiting_ Seek immediate medical attention. 

Note to Physician: Gastric lavage using a cuffed endotracheal tube may be 
performed at your discretion.  

G. Physical Data 

Appearance: Clear colorless liquid 
. 	Odor: Mild 

Boiling Point: 319F (159C) 
 Vapor Pressure: 0.14 psia at 100F (37.BC) 

Vapor Density (Air = 1): 2.9 
Solubility in Water: Negligible 

Specific Gravity (H20 = 1): 0.87 at 60/60F (16/16C) 
Percent Volatile by Volume: 100 

Evaporation Rate (Ethyl Ether = 1): <1 
Viscosity: Not Established 

H. Fire and Explosion Data 

Flash Point (Method Used): 86F (30C)(TCC, ASTM D56) 
Flammable Limits (e by Volume in Air): LEL - Not Established 

UEL - Not Established 

Fire Extinguishing Media: Dry chemical, carbon dioxide, 
  alcohol foam 

Special Fire Fighting Procedures: Evacuate area of all unnecessary 
personnel. Shut off source, if 
possible. Wear protective equipment 

 and/or garments described in Section C 
if exposure conditions warrant. Use 
NIOSH/MSHA approved self-contained 
breathing apparatus and other 
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n-Propylbenzene 	 Page 4 of 5 

protective equipment and/or garments 
described in Section C if conditions 
warrant. Water fog or spray may be 
used to cool exposed equipment and 
containers. Do not spray water 
directly on fire - product will float 
and could be reignited on surface of 
water. 

Fire and Explosion Hazards: Carbon oxides fomed when burned. 

I. Spill, Leak and Disposal Procedures 

Precautions Required if Material is Released or Spilledc 
Evacuate area of all unnecessary personnel_ Wear protective equipment 
and/or garments described in Section C if exposure conditions warrant. 
Shut off source, if possible and contain spill. Protect from ignition. 
Keep out of water sources and sewers. Absorb in a dry, inert material 
(sand, clay, etc). Transfer to disposal drums using non-sparking 
equipment. 

Waste Disposal (Insure Conformity with all Applicable Disposal Regulations): 
Incinerate or place in permitted waste management facility. 

J. DOT Transportation 

Shipping Name 
Hazard Class 

ID Number 
Packing Group 

Marking 
Label 

Placard 
Hazardous Substance/RQ 

Shipping Description 

Packaging References 

n-Propyl benzene 
3 (Flammable liquid) 
ON 2364 
III 
n-Propyl benzene, UN 2364, Marine Pollutant** 
Flammable liquid 
Flammable/2364 
Toluene/1000# 
n-Propyl benzene, 3(Flammable liquid), UN 2364, PG 
III, RQ*, Marine Pollutant** 
49 CFR 173_150, 173.203, 173.241 

* Enter the letters "RQ" and the name of the hazardous substance as 
shown only if the hazardous substance is present in a quantity, in one 
package, which equals or exceeds the reportable quantity (RQ) shown 
for the hazardous substance. 

** Marine pollutant mark and shipping paper notation required for the  
all bulk domestic shipments and for non-bulk shipments hy water. 

K. RCRA Classification - Unadulterated Product as a 
Waste 

Ignitable (D001) 

Prior to disposal, consult your environmental contact to determine if the 
TCLP (Toxicity Characteristic Leaching Procedure, EPA Test Method 1311) 
is required. Reference 40 CFR Part 261. 

L. Protection Required for Work on Contaminated 
Equipment 

Contact immediate supervisor for specific instructions before work is 
initiated. Wear protective equipment and/or garments described in 
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Section C if exposure conditions warrant. 

M. Hazard Classification 

_X_ This product meets the following hazard definition(s) as defined by 
the Occupational 3afety and Health Hazard Communication Standard (29 
CFR Section 1910.1200): . 

_X_ Combustible Liquid 	_ Flammable Aerosol 	Oxidizer  

	

_ Compressed Gas 	_ Erzplosive 	_ Pyrophoric 

	

_ Flammable Gas 	X_ Health Hazaid (Section F) _ Unstable 
_ Flammable Liquid 	_ Organic Peroxide 	_ Water Reactive 

Flammable Solid 	 -  

_ Based on information presently available, this product does not meet 
any of the hazard definitions of 29 CFR Section 1910.1200. 

N. Additional Comments 

SARA 313 

This product contains the following chemical or chemicals subject to the 
reporting requirements of Section 313 of Title III of the Superfund 
Amendments and Reauthorization Act of 1986 and 40 CFR Part 
372. (See Section B). 

Toluene 

NFPA 704 Hazard Codes - - - - - - - - Signals 

Least - 0 
Health 	: 2 	Slight - 1 

	

Flammability: 3 	Moderate - 2 

	

Reactivity : 0 	High - 3 

	

Special Haz.: - 	Extreme - 4 

Phillips Pco-oicumCnmpany(referenccswPhillips PetroleumCanpany or PhillipsLeludesitsdivisioaz,afiliztaand subsidiaries) beticvcsthatWeinfomutionwmzinM hcrein Cacludingdata and 
statemeuts) is ecewate az oftLC dale hereof NO WARRANfY OF ~RCHANFABILNY, FfFNESS FORANY PARTICnLAR PURPOSE ORANy OTHER WARRANFY, EXPRESS OR 
tMPLIED, IS I.tADEAS CONCERNS iHE MfORMATION HERFIN PROVIDED.ILe iuformetian pmvided herein relates only w the specilic pmdua desi'aicd and mzy not be valid whem such 
pmduct is used in wm6inaaon wiN enyoffier nuiaials or m auy pmcecs. Farther, siuce the condi4oas aM mMads ofux of lhe pmdua and iNormation refcm.d lo hcrcin are bcyond ffic couuol of 
P6ilfips;PhiWps expr¢sly disvlaimsauyaudallliability as banymvlNObtainedorarising fmmenyascoftbe productorsuchinfomution.No s+ztanentmsde herein shzllbe conswed as a 
permissionorremmmendalion fortbe useafznypiodunin anwnerNatmightinfringeexisvngpatents. 
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Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS 
Standards 
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PQRT I What is the material and what do 1 need to know in an emergency? 

1. PRODUCT IDENTIFICATION 

CHEMICAL NAME: CLASS : 

PRODUCT USE : 

SUPPLIER/MANUFACTURER'S NAME : 
ADDRESS : 

BUSINESS PHONE : 
EMERGENCY PHONE : 

DATE OF PREPARATION : 
DATE OF FIRST REVISION : 

TOLUENE 
C7H8  
Document Number: 1063 
For general analytical/synthetic chemical uses. 

AIRGAS INC. 
259 Radnor-Chester Road 
Suite 100 
Radnor, PA 19087-5240 

1-610-687-5253 
CHEMTREC: 1-800-424-9300 

May 14, 1997 
December 16, 1997 

2. COMPOSITION and INFORMATION ON INGREDIENTS 

 CHEMICAL NAME CAS # nrole % EXPOSURE LIMITS IN AIR 

ACGIH OSHA 

TLV STEL PEL STEL IDLH OTHER 
ppm ppm ppm ppm ppm 

Toluene 108-88-3 99.9 % 50, Skin NE 200 300, C 500 NIOSH RELs: 
500, 10 min _ TWA: 100 ppm 

A4, Not 100 peak per 8 STEL: 150 ppm 

. Classifiable (Vacated hour shift DFG MAKs: 50 ppm 
as a Human 1989 PEL) 150 Cardnogen: 
Carcinogen (Vacated EPA-D IARC-3 

1989 PEL) 

NE = Not Established C= Ceiling Llmit 	See Section 16 for Definitions of Tenns Used. 
NOTE: AII WHMIS required information is induded. It is located in appropriate sections based on the ANSI Z400.1-1993 format. 

TOLUENE - C,H a  MSDS(Don,ment#1os31 
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REACTNITY ~~ n 

. 	 ... .- 

3. HAZARD IDENTIFICATlON 

EMERGENCY OVERVIEW: Toluene is a colodess, flammable, toxic liquid, with gasoline-like odor. Inhalafion of 
vapors of Toluene can affect the oentral nervous system. Symptoms of central nervous system overexposure can 
indude headache, drowsiness, dizziness, fatigue, nausea and weakness. Skin and eye contact can be initating. This 
liquid is very flammable; vapors are heavier than air and may travel long distances to source of ignition and flashback. 
If involved in a fire Toluene will decompose to produce toxic gases (e.g., carbon monoxide, carbon dioxide, reacGve 

hydrocarbons and aldehydes). Toluene is not reactive under normal circumstances. Persons responding to releases 
of this product must have adequate fire protection for the specific emergency situation. 

SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE : 

The most significant routes of occupafional overexposure for Toluene 
are by inhalation, and contact with skin or eyes. The following 
paragraphs describe symptoms of exposure by route of exposure. 

INHALATION: Exposures to high concentrafions of vapors of Toluene 
can cause central nervous system effects. Symptoms of centrral 
nervous system effects are related to exposure concentrations. The 
effects associated with various levels of Toluene vapors are as follows: 

CONCENTRATION 	SYMPTOMS OF EXPOSURE 
—50 ppm: 	 Slight drowsiness and headache. 
50-100 ppm: 	 Irrftation of the nose, throat and respiratory 

tract. 
Above 100 ppm: 	Fatigue and diainess. 
Over 200 ppm: 	 Symptoms similar to dmnkenness, 

giddiness, numbness, and mild nausea. 
Over 500 ppm: 	 Mental confusion and incoordination, loss of 

appetfle, a bad taste. 
10,000 ppm (est) 	At this concentration Toluene causes visual 

disturbances and further depression of the 
central nervous system which can resutt in 
unconsciousness and death. 

In an industrial setting, the most serious overexposures have occuned 
v,fien vapors of Toluene have accumulated in small, confined spaces 
or other poody-ventilated areas. Liver and kidney damage as well as 
disturbances to the heart have been reported from overexposure to 

HA7NiDOUSMATERIALINFORMATIpN - 
SYSi77vt 

HEALTH 	~uE, z 

FLAMMABILITY ~I 3 

vapors of Toluene, in cases of sniffing abuse of glues. Sniffing of glues 
containing Toluene ban lead to the three sets of symptoms, as described below: 

Severe muscle weakness leading to limb paralysis, associated with hypokalemia (deficiency of potassium in the 
blood) due to renal tubular acidosis. Cardiac arrhythmias often accompany the hypokalemia . 
Gastrointestinal complaints, including abdominal pain, nausea, vomiting, and hematemesis (vomiting of blood). 
Neuropsychiatric complaints including: 

a) lethargy, hallucinations, coma, or  
b) headache, dizziness, syncope (loss of consciousness due to sudden lack of blood supply to brain), or 
c) paresthesias (morbid sensations) and peripheral neuropathy (tingling in the extremities), or 
d) cerebellar ataxia (incoordination of voluntary muscular movements) and other cerebellar signs. 

The symptoms described above may potentially occur a8er long-term inhalation overexposures to Toluene in 
occupational settings, as well as inhalation of fumes from glues. 

CONTACT WITH SKIN or EYES : Initial contact with the skin can cause mild irritation. Prolonged contact can result in a 
buming sensation and reddening of the skin. Toluene is a defatting agent, removing oils from the skin and causing red 
cracked and dry skin. Prolonged or repeated contact with the skin will cause dermatitis. Very short exposure.(3-5 
minutes) to the eyes of vapors of Toluene at a concentration of 300 ppm causes slight irritation. Longer exposures (6-7 
hours) to levels above 100 ppm will cause irritation. Contact of the liquid the eyes will be irritating, but will not cause 
permanent damage. 

SKIN ABSORPTION : Toluene can be somewhat absorbed through the skin, which may result in initation at the site of 
absorption. Symptoms similar to those described for "Inhalation" may also occur, especially in cases of severe 
overexposure.  

TOLUENE-ClH a  MSDS(Dooument#1063) 
PArF 9Y)F 1n 



3. HAZARD.IDENTIFICATION (Continued) 

INGESTION: Toluene is readily absorbed by the tissues of the digestive system, producing symptoms of central nervous 
system depression similar to those described in "Inhalaflon°. If ingested, Toluene presents a potential aspiration hazard. 
The aspiration of Toluene into the lungs can result in severe lung irritation, leading to lung damage; death may result 

INJECTION: Injection is not anticipated to be a significant route of overexposure for Toluene. IP Toluene is "injected" (as 
may occur through punctures by contaminated, sharp objects), symptoms described in "Inhalation" can occur. 

OTHER HEALTH EFFECTS: Toluene poisoning can lead to anemia and leukopenia (deficiency of blood corpuscle 
which protects against disease), which, upon biopsy, has shown bone manow hypoplasia (failure of new bone marrow to 
mature). Exposure to other solvents (such as benzene and ethanol) slows the rate of clearance from the body, enhancing 
the toxicity of Toluene. For further information, see Section 11, Toxicologiccal InformaUon. In rare cases, repeated 
overexposure to very high concenlmfions of Toluene has lead to enlargement of the liver. 

HEALTH EFFECTS OR RISKS FROM ECPOSURE: An Exolanation in Lav Terms. Overexposure to may cause the 
health effects described below. 

ACUTE: Acute inhalation overexposure to Toluene will initially act as a narcotic, possibly leading to ooma in extreme 
cases. Following exposure to high concentrations, victims may be unconsclous, and if exposure continues, death can 
follow from respiratory failure. Contact with the skin can c.ause initation and dermatitis. Contact with the eyes is irrdating, 
causing buming and watering of the eyes. Ingestion of Toluene will cause gastric distress and possible severe 
depression of the central nervous system. Aspiration of Toluene into the lungs, following ingestion can result in severe 
damage to the lungs; death may result. 

CHRONIC: In rare cases, chronic poisoning has lead to anemia and other problems with the blood and bone manow. 
Chronic Toluene overexposure may also result in a variety of health problems (e.g., headaches, fatigue, loss of 
coordination, memory loss, and optic nerve disorders). See Sedion 11 (Toxicology Information) for additional data. 

TARGET ORGANS: Respiratory system, centmi nervous systems, heart , kidneys, bone marrow, skin, eyes, 
reproductive system, and liver. 

PART II What should I do if a hazardous situation occurs? 

4. FIRST-AID MEASURES 
RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO TOLUENE WITHOUT 
ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. If necessary, a Self-Contained Breathing Apparatus should 
be wom. 

INHALATION: If vapors, mists, or sprays of Toluene are inhaled, remove victim to fresh air. Only trained personnel 
should administer supplemental oxygen and/or cardio-pulmonary resuscitation if necessary. Remove or cover gross 
contamination to avoid exposure to rescuers. _ 

SKIN EXPOSURE: If Toluene contaminates the skin, immediatelv begin decontamination with running water. Minimum 
flushing is for 15 minutes. Remove exposed or contaminated clothing, taking care not to contaminate eyes. Vicfim must 
seek medical attention if any adverse reaction occurs. 

EYE EXPOSURE: If Toluene or its vapors enter the eyes, open victim's eyes while under gentle running water. Use 
sufficient force to open eyelids. Have victim "rolP' eyes. Minimum flushing is for 15 minutes. Victim must seek 
immediate medical attention.  

INGESTION: If Toluene is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT 
INFORMATION. If professional advice is not available, do not induce vomiting. Victim should drink milk, egg whites, or 
large quantities of water. If vomiting occurs naturally, have victim lean forward to reduce risk of aspiration. Never induce 
vomiting or give diluents (milk or water) to someone who is unconscious, havino convulslons or who cannot swallow. 

Vidims of chemical exposure must be taken for medical attention. Rescuers should be taken for medical attention, if 
necessary. Physicians should refer to "Recommendations to Physicians" in Section 11 (Toxicological Information). Take 
copy of label and MSDS to health professional with victim. 

5. FIRE-FIGHTING MEASURES 
FLASH POINT. (Closed Cup): 4.4°C (40°F) 
AUTOIGNITION TEMPERATURE: 480°C (896°F) 
FLAMMABLE LIMITS (in air bv volume %): 

Lower (LEL): 1.2% 
Upper (UEL): 7.1 % 

TOLUENE-C,H e  MSDS(o~ment#loes) 
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5. FIRE-FIGHTING MEASURES (Continued) 
FIRE EXTINGUISHING MATERIALS: 

Water SDray: YES (for cooling only) 	Carbon Dioxide: YES , 
Foam: YES 	 Drv Chemical: YES 
Halon: YES 	 Other. Any "B" Class. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Toluene is a Class IB 
flammable liquid and presents a serious fire hazard to firefighters. When 
involved in a fire, this material ignite and produces toxic gases (e.g., carbon 
monoxide, carbon dio)(de, reactive hydrocarbons and aldehydes). The 
vapors of Toluene are heavier than air and may spread long distances; 
distant ignition and flash-back are possible. Toluene can float on water, 
therefore, water contaminated with this produd can spread the fflammable 
liquid and can spread fire. Containers of Toluene, when involved in fire, may 
rupture or burst in the heat of the fire. 	

See Section 16 for Definition of Ratinos  
Explosion Sensitiv'dv to Mechanical Imoact. Not sensitive. 
Exalosion SensitivAV to Static Discharoe: Toluene can accumulate static charge by flow or agitafion; vapors can be 
ignited by static discharge. 

SPECIAL FIRE-FIGHTING PROCEDURES: Eliminate sources of ignition. In the event of fire; 000l containers of this 
product with water to prevent failure. Use a water spray or fog to reduce or direct vapors. Water may not be effective in 
actually extinguishing a fire involving Toluene, due to its low flash point Stop the leak or discharge, 'rf possible. For small 
releases, if it is not possible to stop the leak, and it does not endanger personnel, let the fire bum itself out. Incipient fire 
responders should wear eye protection. Structural fire fighters must wear Self-Contained Breathing Appamtus and full 
protective equipment. Large fires should be fought from a distance with an unmanned hose holder or monitor nozzles. If 
Toluene is involved in a fire, fire run-off water should be conlained to prevent possible environmental damage. If 
necessary, decontaminate fire-response equipment with soap and water solution. For large releases, consider 
evacuation. Refer to the North American Emergency Response Guidebook (Guide #130) for additional guidance. 

6. ACCIDENTAL RELEASE MEASURES 
SPILL AND LEAK RESPONSE: Evacuate immediate area. Uncontrolled releases should be responded to by trained 
personnel using pre-planned procedures. Proper protective equipment should be used. In case of a leak, clear the 
affected area, protect people, and respond with trained personnel. - 

Minimum Personal Protective Equipment should be Level B: triple-gloves (rubber gloves and nitrile gloves, over- 
latex gloves), chemically resistant suit and boots, hard-hat, and Self-Contained Breathing Apparatus. Monitor the 
surcounding area for combusfible vapor levels. Combustible vapor levels must be below 10% of the LEL for Toluene 
(LEL =1.2%) before personnel are pennitted to enter the area. If necessary, ventilate area. 

Monitoring should be done for the levels of Toluene and oxygen. Colorimetric tubes are available to deted the presence 
of Toluene. Levels of Toluene should be below ievels listed in Section 2(Composition and Information on Ingredients) 
and the atmosphere must have at least 19.5 percent oxygen before personnel can be allowed in the area without Self- 
Contained Breathing Apparatus. 

Eliminate all sources of ignition before clean-up operations begin. Use non-sparking tools. Absorb spilled liquid with 
activated carbon, polypads or other suitable absorbent materials. Prevent material from entering sewer or confined 
spaces. Decontaminate the area thoroughly. Place all spill residue in an appropriate container and seal. If necessary, 
decontaminate spill-response equipment w'rfh soap and water solution. Dispose of in accordance with Federal, State, 
and local hazardous waste disposal regulations (see Section 13, Disposal Considerations). 

THIS IS A TOXIC, FLAMMABLE LIQUID: Protection of all personnel and the area must be. maintained. AII responders 
must be adequately protected from exposure. - 

PAfRI" II I How can I prevent hazardous situations from occurring? 

7. HANDLING and STORAGE 

WORK PRACTICES AND HYGIENE PRACTICES : As wlth all chemicals, avoid getting Toluene ON YOU or IN YOU. 
Wash thoroughly after chemicals. Do not eat, drink, smoke or apply cosmetics while handling this material. Remove 
contaminated clothing immediately. 

TOLUENE-C,Ha  MSDS(Doai~nt#1063) 
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7- HANDLING and STORAGE (Continued) 
STORAGE AND HANDLING PRACTICES : AII employees who handle this material should be trained to handle it 
safely. Avoid breathing vapors or mists generated by this product. Use in a well-ventilated location. Cylinders of this 
product must be propedy labeled. If this product is used in other types of containers, only use portable containers and 
dispensing equipment (faucet, pump, drip can) approved for flammable liquids. Post "NO SMOKING" signs, where 
appropriate in stomge and use areas. - 

Store cylinders of this product in a cool, dry location, away from direct sunlight, sources of intense heat or where freezing 
is possibte. Do not allow area where cylinders are stored to exceed 52°C (125°F). Material should be stored in 
secondary containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals. Keep 
container tightly closed when not in use. Storage areas should be made of fire-resistant materials. Inspect all incoming 
containers before storage, to ensure containers are properly labeled and not damaged 

Empty containers may contain residual flammable liquid or vapors. Therefore, empty containers should be handled with 
care. Do not expose "empty" containers to welding touches, or any other source of ignition. 

SPECIAL PRECAUTIONS FOR HANDLING CYLINDERS : Protect cylinders of this product against physical damage. If 
appropriate, cylinders should be stored in an up-right position. Cylinders should be firmly secured to prevent falling or 
being knocked over. Cylinders can be stored in the open, but in such ccases, should be proteded against extremes of 
weather and from the dampness of the ground to prevent rusting. Never tamper with pressure relief devices in valves 
and cylinders. Electrical equipment should be non-sparking or explosion proof. The following rules are applicable to 
situations in which cylinders are being used : 

Before Use: If appropriate, move cylinders with a suitable hand-truck. Do not drag, slide or roll cylinders. Do not drop 
cylinders or permit them to strike each other. Secure cylinders finnly. Leave the valve protection cap in-place until 
cylinder is ready for use.  

During Use; Use designated CGA fittings and other support equipment. Donot use adapters. Do not heat cylinder by 
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to 
prevent hazardousbackflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment.  

After Use: Close main cylinder valve. Replace valve protection cap. Mark empty cylinders "EMPTY". 

NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equlpment associated with this 
product. Close valve after each use and when empty. Cylinders must not be recharged except by or with the consent of 
owner. For additional information refer to the Compressed Gas Association Bulletin SB-2 "Oxygen Deficient 
Atmospheres". 

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT : Follow practices indicated 
in Section 6(Accidental Release Measures). Make certain application equipment is locked and taggedout safely, 'rf 
necessary. Decontaminate equipment using soapy water before maintenance begins. Collect all rinsates and dispose of 
according to applicable Federal, State, or local procedures. 

8. EXPOSURE CONTROLS - PERSONAL PROTECTION 

VENTILATION AND ENGINEERING CONTROLS : Use with adequate ventilation. Use a mechanical fan or vent area to 
outside. Where appropriate, use a non-sparking, grounded ventilation system separate from other exhaust ventilation 
systems. Ensure eyewash/safety shower stations are available near areas where this produd is used. 

RESPIRATORY PROTECTION : Maintain exposure levels of Toluene below the levels listed in Section 2(Composition 
and Information on Ingredients) and oxygen levels above 19.5% in the workplace. Use supplied air respiratory protection 
if Toluene levels exceed exposstre limits and if oxygen level is below 19.5% or during emergency response to a release of 
this product. If respiratory protection is required, follow the requirements of the Federal OSHA Respiratory Protection 
Standard (29 CFR 1910.134), or equivalent State standards. The NIOSH respiratory protection recommendations for 
Toluene are presented on the following page. . 

CONCENTRATION 	RESPIRATORYEQUIPMENT  
Up to 500 ppm: 	 Chemicaf cartridge respirator with organic vapor cartridges; or gas mask with organic vapor 

canister, or powered, air-purifying respirator with organic vapor cartridges, or Supplied Air 
Respimtor (SAR), or full-facepiece SCBA. 

Emergency or Planned Entry into Unknown Concentration or IDLH Conditions: Positive-pressure, full facepiece SCBA or 
positive pressure, full-facepiece Supplied Air Respirator (SAR) with an auwliary positive 
pressure SCBA. 

Escape: 	 Gas mask with organic vapor cartridge or escape-type SCBA should be used. 
NOTE: 	 The IDLH concentration for Toluene is 500 ppm. 	 , 

TOLUENE-C,Ha  MSDS(Doo.ment#t063) 
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION (ConYinued) 

EYE PROTECTION : Splash goggles or safety glasses. Face-shields should be wom if contact with the liquid is 
antictpated. 

HAND PROTECTION : Wear ieather gloves for handling of cylinders of Toluene. Wear chemically resistant gloves 
appropriate for Toluene for industrial use. Gloves should have a resistance to breakthrough greater than 8 hours, such as 
TeflonTM' or VitonT"'. Butyl rubber, natural rubber, neoprene, nitrile rubber, or polyethylene are not recommended. Use 
triple gloves for spill response (see Section 6, Accidental Release Measures). 

BODY PROTECTION: Use body protection appropriate for task. Transfer of large quantities under pressure may - 
require protective equipment appropriate to protect employees from splashes of liquefied produd. Safety shoes are 
recommended when handling cylinders. 

9. PHYSICAL and CHEMICAL PROPERTIES 

RELATIVE VAPOR DENSITY (air = 1) : 3.1 	 pH: Not applicable. 
SPECIFIC GRAVITY (a) 20°C (68°F) (water= 1) : 0.86 	FREEZING/MELTING POINT : -95°C (-139°F) 
SOLUBILITY IN WATER (o). 25°C (77 0F) : 54-58 mg/100 mL 	BOILING POINT : 110.6°C (231.1°F) 
EVAPORATIONRATE : 2.24 	 ODORTHRESHOLD : Notavailable. 
EXPANSION RATIO : Not applicable. 	 SPECIFIC VOLUME : Not applicable. 
LOG COEFFICIENT WATER/OIL DISTRIBUTION: Log P(oct) = 2.11-2.80 
VAPOR PRESSURE (a) 20°F (68°F)22 mm Hg : 2.93 kPa 	 - 

APPEARANCE AND COLOR: Coloriess, flammable liquid, with a strong, gasoline-like odor. 

HOW TO DETECT THIS SUBSTANCE (waming propertiesl : The odor of Toluene is not a good waming property as it 
has a variation of odor threshold values. The smell of Toluene may not be noticed after short exposure. 

10. STABILITY and REACTIVITY 

STABILITY: Normally stable. 

DECOMPOSITION PRODUCTS : If Toluene is involved in a fire, it may ignite to yield toxic fumes of carbon monoxide, 
carbon'dioxide, readive hydrocarbons and aldehydes. 

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE : Toluene is incompatible with strong oxidizers, which 
increase the risk of fire and explosion. Toluene reads violently to nitric aoid and sulfur dichloride. When combined with 
sulfuric acid, an exothermic readion will occur. Toluene will react vigorously with umnium hexafluoride. When moced with 
silver perchlorate Toluene forms explosive complexes and with tetmniUomethane Toluene fonns a sensHive, highly 
explosive mixture.  

HAZARDOUS POLYMERIZATION : Will not occur. 

CONDITIONS TO AVOID : Avoid contact with incompatible materials, sparks, flame static discharge and other sources 
of ignition. Avoid exposing cylinders to extremely high temperatures, which oould cause the cylinders to rupture or burst. 

PART I I I How can I prevent hazardous situations from occurring? 

11. TOXICOLOGICAL INFORMATION 

TOXICITY DATA: The following infonnation is available for Toluene. 

Eye effects-Human 300 ppm 
Skin-Rabbit, adult 435 mg Mild irritation effects 
Skin-Rabbit, adult 500 Moderate irritaLon effeds 
Eye effects-Rabbit, adult 870 µg Mild irritation effects 
Eye effects-Rabbft, adult 2 mg124 hours Severe irritafion effecls 
Eye effeds-Rabbit, adult 100 mg/30S ms Mild imtation effects 
omsymsshopper-Inhalation 562 mg/L 
CytogeneficMalysls-Rat-Subcutaneous 12 glkg/12 days- 

Intertnittent 
Inhalation-Mouse TCLo :400 ppmR hours (female 7-16 days post): 

fteproductive effects 
Oral-Mouse TDLo: 9 g/kg (female 6-15 days post): Teratogenic 

effects 
Oral-Human LDLo :50 mg/kg 

Inhalatioo-Human TCLo: 200 ppm: BRN, Central nervous system effects, 
Blood effects 

InhalaLon4vlan TCLo: 100 ppm: Central nervous system effects 
Oml-Rat LD50 :5000 mg/kg 
Inhalation-Rat LCLo: 4000 ppm/4 hours 
Intmperitoneal-Rat LD50: 1332 mg/kg 
Intravenous-Rat LD50: 1960 mg/kg 
Unreported-Rat LD50: 6900 mg/kg 
Inhalafion-Mouse LC50: 400 pprtV24 hours 
Intraperitoneal-Mouse LD50: 59 mglkg 
Subcutaneous-Mouse LD50: 2250 mg/kg 
Unreported-Mouse LD50: 2 g/kg 
Intraperitoneal-Mouse LD50: 640 mg/kg 	 . 
Inhalation-Rabbit, adult LCLo: 55,000 ppm/40 minutes 
Skin-Rabbit, adult LD50: 12.124 mg/kg 
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11. TOXICOLOGiCAL INFORMATION (Continued) 
SUSPECTED CANCER AGENT : Toluene is listed as follows:  
ACGIH-A4 (Not Gassifiable as a Human Carcinogen) 
EPA-D (Not Classifiable as to Human Carcinogenici(y)  
IARC-3 (Not Classfiable as to Human Carcinogenicity). 
Toluene is not found on the following lists: NTP, OSHA, CAUOSHA; therefore is not considered to be, nor suspected to 
be a cancercausing agent by these agencies. 	 , 

IRRITANCY OF PRODUCT: Toluene is mildly initating to the skin, eyes, and other contaminated tissue. 

SENSITIZATION OF PRODUCT: Toluene is not known to cause respiratory system or skin sensitization in humans. 
Cardiac sensftizafion to stimulants (e.g., epinephrine, epheddne) is a possible result of severe or chronic overexposure. 

REPRODUCTIVE TOXICITY INFORMATION : Listed below is information conceming the effects of Toluene on the 
human reproductive system.  

Mutaaeniciri: Toluene was not mutagenic in most of the numerous in vivo and in vitro tests. There is some evidence that 
it can cause chromosome damage in vivo when administered to mice by injedion, although conflicting results have been 
obtained. 
EmbrvotoxiciM  Toluene is not reported to cause embryotoxic effeds in humans. However, there is some evidence of 
embryotoxic effects in animals during clinlcal studies. Refer to "Teratogenicity" for additional information. 
Teratooenicitv: Toluene is not reported to cause teratogenic effects in humans. Many studies have been conduded on 
rats, nice, and rabbits (primarily through inhalation exposure). Toluene did not cause birth defects, but exposures of 
pregnant rats to concentrations greater than 500 ppm resufted in fetotoxicity effects (e.g., reduced birth weights, delay in 
bone fonnation). 
Renroductive Toxicity : Data on reproductive effects are available from clinical studies involving test animals exposed to 
relatively high doses of Toluene, 

A  mutaaen  is a chemical which causes permanent changes to genetic material (DNA) such that the changes will 
propagate through generation lines. An  embrvotoxin  is a chemical which causes damage to a developing embryo (i.e, 
within the first eight weeks of pregnancy ?n humans), but the damage does not propagate across generational lines. A 
teratooen  is a chemical which causes damage to a developing fetus, but the damage does not propagate across 
generational lines. A  renroductive toxin  is any substance which interferes in any way with the reproductive process. 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE : Pre-existing respiratory cond'Rions, central nervous system, 
liver, kidney, and cardio-vascular conditions may be aggravated by severe or chronic overexposure to this product. Skin 
disorders may also be aggravated by exposures to Toluene. 

RECOMMENDATIONS TO PHYSICIANS : The following guidelines are derived from "Clinical Toxicology of Commercial 
Chemical Produds" (5th edition, 1984). 

• Check for signs of impending pulmonary edema. 
• Because of the aspirration hazard, avoid emetic drugs, whenever practical.  
• For ingestion overexposures in which Toluene contains another toxic component and induction of emesis is 

advisable: If the patient is not drowsy; comatose, or in respiratory difficutty, induce vomiting. If necessary, as an 
altemative treatment, remove Toluene from the stomach via gastric lavage. One or two ounces of mineral oil may 
be instilled and left in the stomach at the completion of lavage. - 

• Avoid epinephrine because of its possible adverse effect on the sensitlzed myocardium. Avoid all digestible fats, oils 
and alcohol, which may promote the absorption of Toluene in the intestinal system. 

• If eyes or skin are affected, wash thoroughly and apply a bland analgetic ointment. 
• Because of the possibility of ventricular fibdllation, monitor the ECG continuously and be prepared to administer 

extemal cardiac massage. 	 .  
• In chronic solvent abusers, correct dehydration, acidosis, hypokalemia and hypophosphatemia. Usually toxic signs 

and symptoms (except those due to neuropathies and to cerebellar lesions) disappear within a few days after fluid 
and electrolyte abnormalities are corrected. 

BIOLOGICAL EXPOSURE INDICES (BEIs): The following Biological Exposure Indices (BEIs) are currently applicable 
for Toluene. 

CHEMICAL DETERMINANT SAMPLING TIME BEI 	- 
TOLUENE 
• Hippuric acid in urine • End of shift • 2.5 g/g creatinine 
• Toluene in venous blood • Last 4 hours of shift • 1 mg/L 	- 
• Toluene in end-exhaled air • End of shift • Refer to cunent TLV list. 
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12. ECOLOGICAL INFORMATION 
ENVIRONMENTAL STABILITY : Toluene will be degraded over time into other organic compounds. The following 
environmental data are available for Toluene. 

TOLUENE: R,, = 2.73. Water Solubility = 534 mg/L. Biological Half-Crfe = 0.083 days. Bioconcentration Factors = 13.2 (eels, Anguilla japonica); 
1.67 (Manila dam (Tapes semidecussata); 4.2 (mussel, Mytilus edulis); 380 (algae, Chorella fusca); 90 (golden ide fish). Toluene is rapidly 
volafilized from water and undergoes moderate biodegradation. The half-life in water is on the o(der of days to weeks. 

EFFECT OF MATERIAL ON PLANTS or ANIMALS : Toluene may be harmful or fatal to contaminated plant and animal- 
life (especially if large quantities of Toluene are released). Refer to Section 11 (Toxicology Information) for information 
oh test animals. The following infonnation is available forToluene's effects on plant-life. 

STUDY # 1: Suspensions of sunflower leaves were prepared from 3-5 week old plants. Two ml of toluene was applied to 5 grams of the fn:sh 
sunflower leaves. The mte of eledrolyte loss caused by this treatment was 435 (min -1 x E4), while the rate of electrolyte loss in lhe contml 
groups mnged from 16-21 (min-1 x E-4).  

STUDY # 2: Three tomatoes, 20 carrots, and 12 badey seedlings were tested 32, 32, and 14 days after planting. Plants were exposed to 6.4, 
12.0, or 241 mg/I Toluene for 114, W. 1, and 2 hours. Toluene was observed to toxic at concentmfions of 6.4 to 12.0 ngA after 15 minutes of 
exposure. Fi(teen minutes of exposure at 12 mgA loluene produced 50, 0, and 60% injury to tomato, carrot and badey, respectively. For 
lethality to occur at 12.0 mg/1, badey required 1 hour, tomato 2 hours, and carrot over 2 hours. At 6.4 mgll toluene, percentage of injury to barley 
after a 2-hour exposure was reduced from 100 % to 15% (Iethal). Toluene entered the plant mpidly through the cutide and stomata Symptoms 
of fnjury included a darkening of the tips of the youngest leaves. This darkening spread to the older leaves. There was a Ioss of turgor, with 
draping stems and leaves. In bright sunlight, chlorophyll was destroyed. 

STUDY # 3: Totuene was mixed wlth Lakeland sand or Davidson soil at rates of 0 ppm, 200 ppm, 2,000 ppm, and 20,000 ppm. The soils were 
immediately planted with 4 com, 6 soybean, and fesae seed. Plants harvested at the end of 3 weeks. A 10% yield reduc6on on the Lakeland 
soil was evident at 200 ppm for com, 800 ppm in soybean and 2,000 ppm in fescue. At 2,000 ppm or more, there was at least 50% or more 
reduction in the fresh weight of all three crops. There were no visible symptoms of toluene toxic'Ay above the critical levels. The critical 
phytotoxic limit on Lakeland sand was 200 to 2,000 ppm of toluene while on the Davidson soil the was 2,000 to 20,000 ppm toluene. 

EFFECT OF CHEMICAL ON AQUATIC LIFE : Toluene can be hannful or fatal to contamiriated aquatic plant and animal 
life. Toluene floats on water, and can potentially form slicks which are capable of creating oxygen-deprived waterways 
which can contaminate coastal and shore life. The following aquatic toxicity data are available for Toluene. 

ECm 	(Pimephales 	pmmelas, 	fathead 	minnow 	- 	LCso (Pimephales pmmelas, fathead minnow) = 534.27 mg/L; 96 hours 
embryos/larvae/minnows) = 55-72 mgttJ25-36 mgi1126-31 mg/L - 96 	LCm (Carassium auratas, goldfish) = 57.68 mg/L; 96 hours 
hours. Effect - lossofequilibrium. 	 LCm (Lebistesreticulats,guppy)= 59.30mg/L,96hours 
LCw (Pimephates pmmelas, fathead minnow) =36.2 mg/L/96 hours 	LCw (Daphnia magna, water flea) = 313 mg/L; 48 hours 
LCsa (Bluegill) =17 ntg/1J24 hours; 13 mg/1196 hours 21-23 °C 	LCso (nitocr-a spinipes, copepod) = 24.2-74.2 mg/L; 24 hours 
LCw  (Palaemonetes pugio, grass shrimp) = 9.5 ppm/96 hours 	 LC, (Artemia saluna, Brine Shrimp) = 33 mg/L; 24 hours 
LCsu  (Cancermagister, crab larvae) = 28 ppM96 hours 	 LC, (Morone saxatilis, stripped bass) = 7.3 mg/L; 96 hours 
LCm (Crangon francisorium, shrimp) = 4.3 ppm. 96 hours 	 LCso (sheephead minnow) = 277-485 mg/L; 96 hours 
TLm (fathead minnaN) = 58-34 mg/L; 24-96 hours 	 LC,,, (Aedes aegyptr) 22 mg/L 	 - 
TLm (Lebistes reticulats, guppy): 63-59 mg/L; 24-96 hours 	 LCso  (Alandra granaria, grain weevil) = 210 mg/L 
LCsu (Channel Catfish) = 240 mg/L 	 - 

13. DISPOSAL CONSIDERATIONS 
PREPARING WASTES FOR DISPOSAL : Waste disposal must be in accordance with appropriate Federal, State, and 
local regulations. Retum cylinders with residual produd to Airgas Inc. Do not dispose of locally. 

14. TRANSPORTATION INFORMATION 
THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172:101 BY THE U.S. DEPARTMENT OF  
TRANSPORTATION .  

PROPER SHIPPING NAME : Toluene 
HAZARD CLASS NUMBER and DESCRIPTION : 3(Flammable Liquid) 
UN IDENTIFICATION NUMBER : UN 1294 
PACKING GROUP : PG II 
DOT LABEL(S) REQUIRED : Flammable Liquid 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996) : 130 

MARINE POLLUTANT : Toluene is not classified by the DOT as a Marine Pollutant (as defined by 49 CFR 172.101, 
Appendix B). 

TRANSPORT CANADA, TRANSPORTATION OF DANGEROUS GOODS REGULATIONS : THIS MATERIAL IS 
CONSIDERED AS DANGEROUS GOODS. Use the above information, in addition to the following: 

HAZARD CLASS NUMBER DESCRIPTION : 	3(Flammable Liquid), 9.2 (Hazardous to the Environment) 
SPECIAL PROVISION : 	 109 
REGULATED LIMIT : 	 50 kg 
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15. REGULATORY INFORMATION 
U.S. SARA REPORTING REQUIREMENTS : To!uene is subject to the reporting requirements of Sections 302, 304 and 
313 of Tit!e III of the Superfund Amendments and Reauthodzation Act, as follows: 

CHEMICALNAME" SARA302.: SARA304 SARA313 
(40 CFR355, App2nd x (40 CFR Table 302.4) i (40 CFR 372_65) 

A 

TOLUENE NO YES YES 

U.S. SARA THRESHOLD PLANNING QUANTITY : Not appliccable. 

U.S. CERCLA REPORTABLE QUANTITY (RQ) : 1000 Ib.  

CANADIAN DSIJNDSL INVENTORY STATUS : Toluene is listed on the DSL Inventory. - 

U.S. TSCA INVENTORY STATUS : Toluene is listed on the TSCA Inventory. 

OTHER U.S. FEDERAL REGULATIONS : Toluene is a toxic pollutant under Section 307(a)(1) of the Clean Water Act 
and is subject to effluent !imitaUons. -  Toluene is not !isted in Appendix A as a highly hazardous chemical, per 29 CFR 
1910.119: Process Safety Management of High!y Hazardous Chemicals. Under this regu!ation, however, any process 
that invo!ves a flammab!e liquid on-site, in one locafion, in quantities of 10,000 Ib. (4,553 kg) or greater is covered under 
this regulation unless it is used as a fuel. 

U.S. STATE REGULATORY INFORMATION : Toluene is covered under specifc State regulations, as denoted below: 
Alaska - Designated Tosic and Hazardous Minnesota - List of Hazardous 	Pennsylvania - Hazardous Substance List: 

Substances: Toluene, 	 Substances: Toluene. 	 Toluene. 	- 
California - Permissible Exposure Limits 	Missouri - Employer Infortnationrroxiq Rhode Island - Hazardous Substance List: 

for Chemical Contaminants: Toluene. 	Substance List: Toluene. 	 Toluene.  
Florida - Substance List: Toluene. 	 New Jersey - Right to Know Hazardous Texas - Hazardous Substance List: 
Illinois - Toxic Substance List: Toluene. 	Substance List: Toluene. 	 Toluene. 
Kansas - Section 3021313 List: Toluene. 	North Dakota - List of Hazardous 	West Virginia - Hazardous Substance List: 
Massachusetts-Substan:.eList: Toluene. 	Chemicals, Reportable Quantities: 	Toluene. 
Michigan Critical Materials Register: 	Toluene. 	 6Ysconsin - Toxic and Hazardous 

Toluene. 	 Substances: Toluene. 

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): Toluene is listed on 
the Califomia Proposition 65 Lists. WARNING: Toluene is known to the State of Califomia to cause birth defeds or 
other reproductive harm. 

LABELING : WARNING! FLAMMABLE LIQUID AND VAPOR. FLASH POINT = 4.4°C (40 0F). HARMFUL IF 
INHALED. PROLONGED OR REPEATED SKIN CONTACT MAY DRY SKIN AND CAUSE IRRITATION. CAN 
CAUSE CENTRAL NERVOUS SYSTEM EFFECTS. CAN CAUSE ADVERSE EFFECTS ON THE BLOOD SYSTEM. 
LIVER, KIDNEYS. MAY CAUSE REPRODUCTIVE EFFECTS, BASED ON ANIMAL TESTS. CAN CAUSE DEATH IF 
TOO MUCH IS BREATHED. ASPIRATION HAZARD IF SWALLOWED - CAN ENTER LUNGS AND CAUSE 
DAMAGE. Keep away from heat, sparks and flame. Keep container closed. Use only with adequate venti!ation. Avoid 
contact with skin and c!othing. Avoid exposure to vapor. Wash thorough!y after handling. FIRST-AID: In c.ase of contact, 
immediately flush skin with plenty of water. Remove contaminated clothing and shoes. Get medical aftention'rf irritation 
deve!ops or persists. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is diffcult, give 
oxygen. In c,ase of fire, use water fog, foam, dry chemical, or CO z. In case of spill: Absorb spill with inert materials (e.g. 
activated c.arbon, dry sand). Flush residual spill with water. Consult Material Safety Data Sheet for additional 
information. 

CANADIAN WHMIS SYMBOLS : 	 Class B2: Flammable Liquid 
C!ass D2A/D2B: Material Causing Other Toxic Effects 

~  
® 
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16. OTHER INFORMATION 
PREPARED BY: 	 . 	 CHEMICAL SAFETY ASSOCIATES, Inc. 

9163 Chesapeake Drive, San Diego, CA 92123-1002 
619/565-0302 

The infomration wntained herein is based oa data considered acwrale. However, rw wartanty is expressed or implied regarding the acwracy of these data or 
the resulls to be obtained from the use thereof. AIRGAS, Inc. assumes no responsibility for injury to the vendee or lhird persons proximately caused by the 
malerial if reasonable safety procedures are nol adhered to as stipulated in the data sheeL AddNonally, AIRGAS, Inc. assumes no responsibil"ay for injury to 
vendee or third persons proximately caused by abnormal use of the matedal even if reasonable safety procedures are followed. Fudhertnore, vendee assumes '. 
the risk'n his use of the malerial. 

DEFINITIONS OF TERMS 
A large number of abbrevlaflons and acronyms appear on a MSDS. Some of these which are commonly used indude the following: 

CAS #: This is the Chemical Abstrract Service Number which uniquely identfies each consfituent It is used for computer-related searching. 

EXPOSURE LIMITS IN AIR: 	 NATIONAL FIRE PROTECTION ASSOCIATION (Continued): 
ACGIH - Amedoan Conference of Govemmentat Industrial Hygienists, 	Flammabilitv Hazard and Reactivilv Hazard: Refer to definitions for 
a professional association which establishes exposure limifs. TLV - 	"Hazanlous Matedals Identification System". 
Threshold Umit Value - an airbome concentratron of a substance which 
represents condi6ons under which R is generally believed that nearly all 
workers may be repeatedy exposed without adverse effecL The 
duration mus[ be considered, induding the 8-hour Time Weighted 
Avemge (TWA), the 15-minute Short Tenn Exposure LimiL and the 
instantaneous Ceiling Level (C). Skin absorption effects must also be 
considered.  . 
OSHA - U.S. Occupational Safety and Health AdministmUon. PEL - 
Peanissible Exposure Limit - This exposure value means exactly the 
same as a TLV, except that it is enforceable by OSHA. The OSHA 
Pennissible Exposure Limits are based in the 1989 PELs and the June, 
1993 Air Contaminants Rule (Federal Reoister: 58: 35338-35351 and 
58: 40191). Both the current PELs and the varated PELs are 
indicated. The phrase, "Vacated 1989 PEL," is placed next to the PEL 
which was vacated by Court Order. 
tDLH - Immediatety Dangerous to Lrfe and HeaMh - This level 
represents a concenfration from which one can escape within 30- 
minutes without sufredng escape-prevenfing or pemwnent injury. The 
DFG - MAK Is the Republic of Gemlanys Maximum Exposure Level, 
slmilar to the U.S. PEL. NIOSH is the National Institute of Occupational 
Safety and Health, which is the research artn of the U.S. Occupational 
Safety and Health Adminislration (OSHA). NIOSH issues exposure 
guidelines calk,d Recommended Exposure Levels (RELs). When no 
exposure guidelines are estabrished, an entry of NE is made for 
reference.  

HAZARD RATINGS: 
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health 
Hazani: 0(minimal acute or chronic exposure hazard); 1(slight acute 
or chronic exposure hazard); 2(moderate acute or significant chronic 
exposure haz.ard); 3(severe aarte eryosure hazanl; onetime 
overexposure can resu0 7n pertnanent injury and may be fatal); 4 
(extreme acute exposure hazard; onetime overexposure can be fatal). 
Flammability Hazard: 0(minimal hazard); 1(matedals that require 
substanfial pre-heating before buming); 2(combustible liquid or solids 
liquids with a fiash point of 38-93°C 1100-200°F)); 3(Class IB and IC 
flammable liquids with flash points below 38°C [700°F)); 4(Class IA 
flammable liquids with flash points below 23°C [73°F] and boiling points 
below 38°C [100°F). Reactivity Hazard: 0(normal(y stable); 1(matedal 
that can become unstable at elevated tempemtures or which can react 
slightly with water); 2(materiels that are unstable but do not detonate or 
which can react violently wdh water); 3(materials that can detonate 
when initiated or which can react explosively with water); 4(materials 
that ean detonate at normal temperatures or pressures). 
NATIONAL F1RE PROTECTION ASSOCIATION: Heaflh Haz,ard: 0 
(material that on exposure under fin: eonditions would offer no hazard 
beyond that of ordinary oombustible materials); 1(materials that on 
exposure under fire condHions could cause irtitation or minor residual 
injury); 2(materials that on intense or confinued exposure under fire 
cond'Nons could cause temporary incapacitation or possible residual 
injury); 3(materials that can on short exposure could cause serious 
temporary or residual injury); 4(materials that under very short 
exposure causes death or major residual injury). 

FLAMMABILITY LIMITS IN AIR: 
Much of the infomlation related to fire and explosion is derived from the 
Nafional Fre Protedlon Association (NFPA). Flash Point - Minimum 
tempemture at which a liquid gives off suffident vapors to fonn an 
ign'dable mixture with air. Autoianition Temoemture: The minimum 
temperature required to initiate combustion in air with no other source of 
ignttlon. LEL - the leaest percent of vapor in air, by volume, that will 
explode or ignite in the presence of an ignition source. UEL - the 
highest percent of vapor in air, by volume, that will explode or ignite in 
the presence of an igniflon source. 

TOXICOLOGICAL INFORMATION: 
Possible health haz.ards as derived from human data, animal studies, or 
from the results of studies with similar compounds are presented. 
Definitions of some tenns used in thls section are: LDsn - Lethal Dose 
(sotids & liquids) which kills 50 % of the exposed animals; LCsn  - Lethal 
Concentration (gases) which kills 50% of the exposed animals; ppm 
concentmtion expressed in partc of matedal per miilion parts of air or 
water, mg/m' concentration expressed in weight of substance per 
volume of air; mg/kg quantity of matedal, by weight, administered to a 
test subject, based on their body weight in kg. Data from seveml 
sources are used to evaluate the cancercausing potential of the 
material. The sources are: IARC - the Intemational Agency for 
Research on Cancer, NTP - the NaHonat Toxicology Program, RTECS 
- the Registry of Toxic Effects of Chemical Substances, OSHA and 
CAIJOSHA. IARC and NTP rate chemicals on a scale of deaeasing 
potenfol to cause human cancer with rankings from 1 to 4. 
Subrankings (2A, 2B, etc.) are also used. Other measures of toxicity 
include TDLo, the laxest dose to cause a symptom and TCLo the 
lo.vest concenlration to cause a symptom; TDo, LDLo, and LDo, or 
TC, TCo, LCLo, and LCo, the lowest dose (or concentmtion) to cause 
lethal or toxic effects. BEI - Biological Exposure Indices, represent the 
levels of determinants which are most likely to be observed in 
specimens colleded from a healthy worker who has been exposed to 
chemicals to the same extent as a wod<er vAth inhalafion exposure to 
the TLV. Ecological tnfonnafion: EC is the effect concentration in 
water. 

REGULATORY INFORMATION: 
This section explains the impact of various laws and regulations on the 
material. EPA is the U.S. Envimnmental Prolection Agency. WHMIS is 
the Canadian Workplace Hazardous Materials Infonnation System. 
DOT and TC are the U.S. Department of Transportafion and the 
Transport Canada, respectively. Superfund Amendments and 
Reauthorbafion Act (SARA); the Canadian DomesGc/Non-Domestic 
Substances List (DSL)NDSL); the U.S. Toxic Substance Control Act 
(TSCA); Marine Pollutant status according to the DOT; the 
Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA or Superfund); and various state regulations.  
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MATERIAL SAFETY DATA SHEET (MSDS) 

MATERIAI. SAFETY DATA SHEET 

EM SCIENCE 

11. CHEMICAL PRODUCT AND COMPANY IDENTIFF ICATION 

Manufacturer .............: 	Preparation Date.: 11/13/97 

EM SCIENCE  
A Division of HM Industries 	Information Phone Number.: 856-423-6300 
P.O. Box 70 	 Hoursc Mon. to Fri. 8c30-5 
480 Democrat Road . 	Chemtrec Emergency Numbere 800-424-9300 
Gibbstown, N.J. 08027 	Hours: 24 hrs a day 

Catalog Number(s): 

TX0170 TX0175 TX0176 TX0177 

Product Name: 
Tetrachloroethylene 
Synonyms: 
Peiohloroe[hylene 
Chemical Famfly: 
Chlorinated Hydrocarbon 
Formula: 
CIzC:CCIz  

Molecular Weight: 
165.85 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

Component 	 CAS $ 	Appr % 

Tetrachloroethene 
127-18-4 	100°s 

3. HA7,ARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
VAPOR HARMPUL. 
HARMFUL IF INHALED OR SWALLOWED. 
POSSIBLE CANCER HAZARD. MAY CAUSE CANCER BASED ON ANIMAL DATA. 
IRRITATING TO SKIN, EYES AND MUCOUS MEMBRANES. 
MAY CAUSE EYE INJURY. 
May Cause Daunage To Liver, Kidneys, and Central Nervous System. 



WARNING: This product contains a chemical(s) known to the State of 
Califomia to cause cancer. 

Appearance: 
Colorless to pale yellow liquid; chlorofonn odor 

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

Symptoms of Exposure: 	 -  
Vapor hamiful and possibly fatal on inhalation. hritating on contact with skin, eyes or mucous membranes. May cause injury 
to eyes. Hannful if swallowed Possible nausea, sldn flush, muscle weala ess, dizziness, headache, liver, kidney, central 
nervous system damage. 

Medical Cond. Aggravated by Exposure: 
Liver, kidney, cardiovascular, or 
nervous disorders 

Routes of Entry: 
Inhalation, ingestion 

Carcinogenicity: 
Proven animal carcinogenic substance. Possible Cancer Hazard. 
WARNING: This product contains a cheniical(s) known to the State of 
Califomia to cause cancer. 

4. FIRST AID MEASURES 

Emergency First Aid: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Slan: Inunediately flush thorougbly with large amounts of water. 
Eyes: hnmediately flush thoroughly with water for at least 15 
minutes. 
h halation: Remove to fiesh air, give artificial cespiration if 
breathing has stopped. 
Ingestion: If conscious, drink water and induce vonuting 
immediately as dinxted by medical peisonnel. Never give anything 
by mouth to an unconscious pecson. 
Remove contaminated clothing and wash before reuse. 
Advise doctor NOT to admi[ilster epinephrine. 

S. FIRE FIGHTING MEASURES 

Flash Point (F): Noncombustible 
Flammable Limits LEL (%): N/A 
Flammable Limits UEL (°/a): N/A 
Exflnguishing Media: 
Use any suitable for adjacent material. 

Fire Fighting Procedures:  
Wear selfcontained breatlting appamtus and protective clothing. 



Fire & Explosion Hazards: 
Themial decomposition produces highly toxic fiunes. 

6.ACCIDENTAL RELEASE MEASURES 

Spill Response: 
Evacuate the area of all unnecessary personnel. Wear suitable protective equipment listed under Exposure / Personal 
Protection. Eliminate any ignition sources until the area is detennined to be free from explosion or fire hazards. Contain the 
release and eliminate its source, if this can be done without risk. Take up and containerize for proper disposal as described 
under Disposal. Comply with Fedecal, State, and local regulations on reporting releases. Refer to Regulatory Infotmation for 
reportable quantity and other regulatory data. 
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Handling & Storage: 
Keep container closed Store in a cool, dry, well-ventilated area away from ignition sources. Do not breath vapor or mist. Do 
not get in eyes, on skin, or on clothing. Retained residue may make empty containers hazardous; use caution! 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 
Ventilation, Respiratory Protect'ion, Protective Clothing, Eye Proteci"ion: 
Respiratory Protection: If worlplace exposure limit(s) of product or any component is exceeded (see TLV/PEL), a 
NIOSH/MSHA approved air supplied respirrator is advised in absence of proper environmental control. OSHA regulations 
also pennit other NIOSH/MSHA respir-ators (negative pressure type) under specified conditions (see your safety equipment 
supplier). Engineering and/or admitnstrative controL should be implemented to reduce exposure. Material must be handled or 
transfemed in an approved 5nne hood or with equivalent ventilation. Protective gloves (Viton, PVA or equivalent) must be 
worn to prevent slan contact; protective clotlting (Impervious) should be wom when handling this material. Safety glasses with 
side shields must be wom at all times. 

Work/Hygenic Practices: 
Wash thorougbly a8er handling. Do not take intemally. Eye wash and safety equipment should be readily available. 

EXPOSURE GUIDELINES 

OSHA-PEL: 

TWA 	STEL 	CL 

Component 	PPM 	MG/M3 	PPM 	MG/M3 	PPM 	MG/M3 Skin 

Tetrachloroethene 

25 	170 

ACGIH - TLV: 

TWA 
	

STEL 
	

CL 

Component 	PPM 
	

MG/M3 	PPM 	MG/M3 
	

PPM 	MG/M3 Skin 

Tetrachloroethene 
25 
	

170 	100 	685 



If there are no exposure limit numbers listed in the Exposure Guidelines chart, this indicates that no OSHA or ACGIH 
exposure limts have been established. 

9. PHYSICAL AND CIIEMCIAL PROPERTIES 

IIoiling Point (C 760 mmAg) : 121C 
Melting Point (C) : -19C 
Specific Gravity (I1 20 = 1) : 1.6 

Vapor Pressure (mm Hg) : 13 20C 
Percent Volatfle by vol (%): 100% 
Vapor Density (Air =1) : 5.76 
Evaporation Rate (BuAc =1): 2.8 
Solubility in Water (%) : 0.015% 
Appearance : 
Colorless to pale yellow liquid; chloroform odor 

10. STABILITY AND REACTIVITY 

Stability: Yes 

Hazardous Polymerizafion: 
Does not occur  

Hazardous Decomposifion: 
Highly tmcic fumes including phosgene, HCI, COx  

Condifions to Avoid: 
Contact with ignition source or hot surface. 

Materials'ro Avoid: 

Water 
Acids 
Bases 

( ) Corrosives 
(X) Oxidizers 
(X) Other: Active metals (Ba, Li, Be), 
N20q , NaOH, Nitric acid 

11. TOXICOLOGICAL INFORMATION 

Toxicity Data 

orl-rat L050: 2629 mg/kg 	ihl-hmn TCLoc 96 ppm/7H 

Toxicologica! Findings: 



Tests on laboratory anirnals indiccate material niay cause tumors 
and pmduce adverse mutagenic and reproductive effects. 
Cited in Registry of Toxic Effects of Chemical Substances (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA Waste Numbers: U210 D039 

Treatment: 
Specified Technology - Incinerration or fuels blending to less than the TCLP standard. Contact your local pem itted waste 
disposal site (TSD) for pemrissible treatment sites. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE WITH ALL 
CURRENT LOCAL, STATE AND FEDERAL REGULATIONS. 

13.TRANSPORT INFORMATION 

DOT Proper Shipping Name: 
Tetrachloroethylene 

DOT ID Number : 
UN1897 

14.REGULATORY INFORMATION 

TSCA Statement: 
The CAS number of this product is listed on the TSCA Inventory. 

Component 

SARA 
EHS 
(302) 

SARA 
EHS TPQ 
(lbs) 

CERCLA 
RQ 

(lbs) 

Tetrachloroethene 
100 

OSHA SARA DeMinimis 

Component Floor List 313 for SARA 313 

(%) 

Tetrachloroethene 
Y Y 0.1 

If there is no infornlation listed on the regulatory infonnation chart, this indicates that the chemical is not covered by the 
specific regulation listed_ 

15.OTHER INFORMATION 

Comments: 
None 



NFPA Hazard Ratings: 

Health 	: 2 
Flammability 	:.0 
Reactivity 	: 0 
Special Hazards : 

Revision History: 3/1/82 1/1/84 6/3/87 7/30/87 
10/27/87 11/20/89 3/1/91 3/6/95 10/28/96 

I = Revised Section 

N/A = Not Available 

N/E = None Establised 

The statements contained herein are offered for infoanational purposes only and are based upon technical data that EM 
Science believes to be accurate. It is intended for use only by persons having the necessary technical skill and at fheir own 
discretion and risk. Since conditions and manner of use are outside our control, we make NO WARRANTY, EXPRESS OR 
IMPLIED, OR MERCHANI'ABILITY, FITNESS OR OTHERWISE. 



MATERIAL SAFETY DATA SHEET 
	

Page 1 of 6 

MATERIAL SAFETY DATA SHEET 

1,2,4-Trimethylbenzene, 98% 
73581 

**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: 1,2,4-Trimethylbenzene, 98% 

Pseudocumene, Pseudocumol, 1,2,4-TMB 
Company Identification: Acros Organics N.V_ 

One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

{.--------------- --- -----__ 	---- ---___----------+---------_*-___-------- 
~ 	CAS# 	I 	Chemical Name 	1 	% 	I EINECS# ~ 
~ ---------------- I------------------ --------------------  ---------- ----------- 
I 	95-63-6 11,2,4-TRIMETHYLSENZENE 	98 °s 	202-436-9 ~ 
-----------------+-____ 	------__-------------+----------+------------ 

Hazard Symbols: XN XI 
Risk Phrases: 10 36/37/38 20 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: clear, colorless. Flash Point: 48 deg C. 
Warning! Flammable liquid. May cause central nervous system 
depression. Aspiration hazard. May be absorbed through the skin. 
Causes eye and skin irritation. Causes digestive and respiratory 
tract irritation. 
Target Organs: Central nervous system, lungs. 

Potential Health Effects 
Eye: 

Causes eye irritation. Causes redness and pain. 
Skin: 

Causes skin irritation. May be absorbed through the skin. Causes 
redness and pain. 

Ingestion: 
May cause gastrointestinal irritation with nausea, vomiting and 
diarrhea. Aspiration of material into the lungs may cause chemical 
pneumonitis, which may be fatal. May cause central nervous system 
depression. 

Inhalation: 

htt}i://www.fisherl.con fb/itv?16..f97..msa0015_72_.(._ 	 1/3/99 
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Causes respiratory tract irritation. May cause drowsiness, 
unconsciousness, and central nervous system depression. 

Chronic:   
Prolonged or repeated skin contact may cause dermatitis. Repeated 
inhalation may cause chronic bronchitis. May cause anemia and other 
blood cell abnormalities. Prolonged exposure may produce a narcotic 
effect. Prolonged or repeated exposure may cause nausea, dizziness, 
and headache. 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Flush eyes with plenty of water.for at least 15 minutes, 
occasionally lifting the upper and lower lids. Get medical aid 
immediately. 

Skin: 
._ 	Get medical aid immediately. Flush skin with plenty of soap and 

water for at least 15 minutes while removing contaminated clothing 
and shoes. 

Ingestion: 
If victim is conscious and alert, give 2-4 cupfuls of milk or water_ 
Never give anything by mouth to an unconscious person. Possible 
aspiration hazard. Do NOT induce vomiting and seek IMMEDIATE MEDICAL 
ADVICE_ 

Inhalation: 	 . 
Get medical aid immediately. Remove from exposure to fresh air 
immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. Will burn if involved in a fire. Flammable Liquid. 
vapors may be heavier than air. They can spread along the ground 
and collect in low or confined areas.  

Extinguishing Media: 
Use water spray to cool fire-exposed containers. In case of fire, 
use water fog, dry chemical, carbon dioxide, or regular foam. 

Autoignition Temperature: 500 deg C( 932_00 deg F) 
Flash Point: 48 deg C( 118.40 deg F) 
NFPA Rating: health-0; flammability-2; reactivity-0 
Explosion Limits, Lower: .90 vol % 

Upper: 6.40 vol % 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks: 
Absorb spill with inert material, (e.g., dry sand or earth), then 
place into a chemical waste container. Remove al1 sources of 
ignition. Use a spark-proof tool. Provide ventilation. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Use only in a we11 ventilated area. 
Use spark-proof tools and explosion proof equipment. Avoid contact 
with skin and eyes. Empty containers retain product residue, (liquid 

http://www.fisherI.coiii/fb/itv'?t6-,f97--iiisaOO15-72_I.. 	 1/3/99 
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and/or vapor), and can be dangerous. Take precautionary measures 
against static discharges. Do not ingest or inhale. 

Storage: 
Keep away from sources of ignition. Store in a cool- , dry place. 
Store in a tightly closed container. Flammables-area. 

**** SECTION 6- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use adequate ventilation to keep airborne concentrations low. 

Exposure Limits 
+--------------------+-_---_---------___--'.---------__----_-_-+___---------__---+ 

~ 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	JOSHA - Final PELsI 
~ ___ 	___I-------------------I----____-----------I---___--------__-I 
I 1,2,4-TRIMETHYLBENZInone listed 	125 ppm TWA; 125 	Inone listed 	I 
I ENE 	I 	jmg/m3 TWA 	I 	I 
+--------------------+----------___------+__-----------_-----+-------__-_------+ 

OSHA Vacated PELS: 
1,2,4-TRIMETHYLBENZENE: 

No OSHA Vacated PELs are listed for this chemical. 

Personal Protective Equipment 

Eyes: 

Skin: 

Clothing: 

Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166. -  

Wear appropriate protective gloves to prevent skin 
exposure. 

Wear appropriate protective clothing to prevent skin 
exposure. 	 - 

Respirators: 
Follow the OSHA respirator regulations found in 29CFR 
1910.134 or European Standard EN 149. Always use a 
NIOSH or European Standard EN 149 approved respirator 
when necessary. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: . 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point:  
Freezing/Melting Point: 
Decomposition Temperature 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Liquid 
clear, colorless 
Aromatic 
Not available. 
2.1 mbar @ 20 deg C 
4.15 (air=1) 
Not available. 
Not available. 
168 deg C@ 760.00mm Hg 
-44 deg C 
Not available. 
6 MG/100ML (20'C) 
.8890g/cm3 
C9H12 
120.19 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 

http://www.fisherl.coin/fb/itv216..f97..msa0015_72..1_ 	 1/3/99 
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Stable under normal temperatures and pressures. 
. 	ConditiOns to Avoid: 

- 	Incompatible materials, ignition sources. 
Incompatibilities with Other Materials: 

- Strong oxidizing agents. 
Hazardous Decomposition Products: 

Carbon monoxide, carbon dioxide. 
Hazardous Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 95-63-6: DC3325000  

LD50/LC50: 
CAS# 95-63-6c Inhalation, rat: LC50 =18 gm/m3/4H; Oral, rat: LD50 = 
5 gm/kg. 

Carcinogenicity: 
1,2,4-TRIMETHYLBENZENE - 

Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA 
Epidemiology: 

No data available. 
Teratogenicity: 

No data available. 
Reproductive EEfects: 

No data available. 
Neurotoxicity: 

No data available. 
Mutagenicity:   

EPA: 
Other Studies: 

No data available. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity 
Invertebrate toxicity: 
spp. 0.1 mol/m'/24H 
effects" for complete information (editor : M.L. Richardson) 

Environmental Fate: 
See "The dictionary of substances and their effects" for complete 
information (editor : M.L_Richardson) 

Physical/Chemical: 
Not available. 

Other: 
Not available. 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 
RCRA U-Series: None listed. 
Not listed as a material banned from land disposal 
according to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: FLAMMABLE LIQUIDS, N.O.S. 

http_//www_fisher l.com/fb/itv216_  _f'd7_.msa0015_72_.1.. 	 l /3/99 
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 (1,2,4-TRIMETHYLBENZENE) 
Hazard Class: 3 

UN Number: UN1993 
Packing Group: III 	- 

IMO 
Shipping Name: FLAMMABLE LIQUID, N.O.S. 
Hazard Class: 3_3 	 - 

 UN Number: 1993 
Packing Group: III  

IATA 
Shipping Name: FLAMMABLE LIQUID, N.O.S_* 
Hazard Class: 3 

UN Number: 1993 
Packing Group: III 	-  

RID/ADR 
Shipping Name: FLANIMABLE LIQUID, N.O.S. 

Dangerous Goods Code: 3(31C) 
UN Number: 1993 

Canadian TDG  
Shipping Name: COMBUSTIBLE LIQUID NOS (TRIMETHYLBENZENE) 
Hazard Class: 3 

UN Number: UN1993 
Other Information: FP 48 C 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 	 . 
TSCA 

CAS# 95-63-6 is listed on the TSCA inventory. 
 Health & Safety Reporting List 

CAS# 95-63-6: Effective Date: April 29, 1983; Sunset Date: April 29, 1 
993 

Chemical Test Rules 	 . 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Use Rule 
None of the chemicals in this material have a SNUR under TSCA. 

SARA 
. 	Section 302.(RQ)  

-- 	None of the chemicals in this material have an RQ. 
Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

SARA Codes  
, 	CAS # 95-63-6: acute, chronic, flammable. 
Section 313 

This material contains 1,2,4-TRIMETHYLBENZENE (CAS# 95-63-6, 
98c),which is subject to the reporting requirements of Section 313 
of SARA Title III and 40 CFR Part 373. 

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors_ 

C1ean Water Act:  
None of the chemicals in this product are listed as Hazardous 

. 	Substances under the CWA. 	 - 
None of the chemicals in this product are listed as Priority 	- 
Poilutants under the CWA. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA- 
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STATE 
1,2,4-TRIMETHYLBENZENE can be found on the following state right to - 
know lists: New Jersey, Pennsylvania, Massachusetts.  
California No Significant Risk Level: 	 . 
None of the chemicals in this product are listed. 

European/International Regulations 
European Labeling in Accordance with EC Directives 

Hazard Symbols: XN XI 
Risk Phrases:    

R 10 Flammable. 
R 36/37/38 Irritating to eyes, respiratory system 
and skin. 
R 20 Harmful by inhalation. 

Safety Phrases: 
S 26 In case of contact with eyes, rinse immediately 
with plenty of water and seek medical advice. 

WGK (Water Danger/Protection) 	 - 
CAS# 95-63-6: 3 

Canada 
CAS# 95-63-6 is listed on Canada's DSL/NDSL List. 
This product does not have a WHMIS classification. 
CAS# 95-63-6 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 3/01/1994 Revision #2 Dateu 9/02/1997 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
infosmation for their particular purposes. In no way shall Fisher be liable 
for any claims., losses, or damages of any third party or for lost profits 
or any special,.indirect, incidental, consequential or exemplary 	° 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

Back ro product information. 

http://www_fisherl .com/fb/itv? 16__f97_msa0015.72_. 1._ 	 1/3/99 



MATERIAL SAFETY DATA SHEET (MSDS) 

MATERIAL SAFETY DATA SIiEET 

EM SCIENCE 

it. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Manufacturez' .............: 

EM SCZENCE 
A Division of EM Industries 
P.O. Box 70 
480 Democrat Road 
Gibbstown, N.S. 08027 . 

Preparation Date.: 3/5/99 

Information Phone Number.: 856-423-6300 
Hours: Mon. to Fri. 8:30-5 
Chemtrec Emergency Number: 800-424-9300 
Hours: 24 hrs a day  

Catalog Number(s): 

0086808D 64754 XX0055. XX0055E XX0055P XX0055S XX0057 
XX0060 XX0061 	 - 

Product Name: 
Xylene 
Synonyms: 
Xylol, Dunethylbenzene 
Chemical Family: 
Aromatic Hydrocarbon 
Formula: 
C6H4(CH3)2  

Molecular Weight: 
106.17 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

Component 	 CAS # 	Appr °s 

m-Xylene 
108-38-3 42 1s 

o-Xylene 
95-47-6 19% 

p-%ylene 
106-42-3 18% 

Hthylbenzene 
100-41-4 21 °s 

Xylene has been assigned CAS# 1330-20-7 

Approx._ o as wt/vol 

3. HAZARDS IDENTIFICA'FION 



EMERGENCY OVERVIEW 
HARIvfFUL OR FATAL IF SWALLOWED. 
FLAMMABLE LIQUID AND VAPOR 
VAPOR HARMFUL. 
May Cause Damage To Lungs, Thorax, Or Sense Organs. 
IRRITATING TO SKIN, EYES AND MUCOUS MEMBRANES. 

Appearance: 
Colorless liquid; aromalic odor 

POTENTIAL HEALTH EFFECTS (ACUTE AND CIiRONIC) 

Symptoms of Expoaure: 
Hamifiil or fatal if swallowed. Vapor hamrfid. Causes tearing, blurred vision, dizziness, fatigue, loss of appetite, nausea, 
isitation of mucous membranes. Narcotic at high concenfrations. Imtating to slan on prolonged contact causing flaky 
dermatitis and defatting. Liquid and vapor irritating to eyes. 

Medical Cond. Aggravated by Exposure: 
Data not available. 

Roates of Entry: 
Inhalation,ingestion 

Carcinogenicity: 
The material is not listed (IARC, NTP, OSHA) as cancer causing 
agent. 

4. FIRST AID MEASURES 

Emergency First Aid: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Slan: Wash thoroughly with soap and water. 
Eyes: Immediately flush thomughly with water for at least 15 
minutea. 
Inhalatiom Remove to fiesh air, give ariificial respiration if 
breathing has stopped. 
Ingestion Call a physician immediately. ONLY induce vomiting at 
the instmetions of a physician Never give anything by mouth to an 
unconscious person.  
Remove contaminated clothing and wash before reuse. 

MI y I[7 ~ ~I[!]:YltlYflm Vi.`1713'0 

Flastr Point (F): 85F (cc) 
Flammable Limits LEL (%): 1_00 
Flammable Limits UEL (%): 7.00 
Exfinguishing Media: 
Use "alcohol" foam, ca bon dimcide, dry cheniical. 
Water spcay to cool fire-exposed cont-ainer;_ 



Fire Figlrfing Procedures: 
Wear selfcontained breathing apparatus. 

Fire & Explosion Hazards: 
Vapor can travel distances to ignition source and flasli back 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response: 
Evacuate the area of all unnecessary petsonnel. Wear suitable protective equipment listed under Exposure / Personal 
Protection_ Eliminate any ignition sources until the area is detennined to be free from explosion or fire hazards. Contain the 
release and elinunate its source, if this can be done without rislc Take up and containerize for pmper disposal as described 
under Disposal. Comply with Fedetal, State, and local regulations on reporting releases. Refer to Regulatory Infomtation for 
reportable quantity and other regulatory data. 
EM SCIENCE recommends Spill-X absorbent agents for various types of spills_ Additional informafion on the Spill-X 
products can be provided through the EM SCIENCE Technical Service Department (609) 423-6300. The following EM 
SCIENCE Spill-X absorbent is recommended for this product: 

SX0863 Solvent Spi11 Treatment Kit 

7. IIANDLING AND STORAGE 

Handling & Storage: 
Keep cwntainer tightly closed. Store in a cool, dry, well-ventilated area away from ignition sources. Do not breathe vapor. Do 
not get in eyes, on skin, or on clothing. Never use welding or cutting torch on or near dnun (even empty) because product (or 
residue) may ignite explosively. Electrically gmund all equipment when handling this product Retained residue may make 
empty containers bazardous; use caution! 

8.EXPOSURECONTROLS/PERSONALPROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 
Venfilai"ion, Respiratory Protecfion, Protective Clothing, Eye Protecfion: 
Respiratory Protection: If workplace exposure limit(s) of product or any component is exceeded (see TLV/PEL), a 
NIOSH/'1✓iSHA approved air supplied respirator is advised in absence of proper environmental control. OSHA regulations 
also pennit other NIOSH/MSHA respirators (negative pressure type) under specified conditions (see your safety equipment 
supplier). Engineering and/or administrative controls should be implemented to reduce exposure. Material must be handled or 
transferred in an approved fiune hood or with equivalent ventilation. Protective gloves must be wom to prevent slcin contact 
(Viton, PVA or equivalent) Safety glasses with side shields must be wom at all tunes. 

Work/Eiygenic Practices: 
Wash thorougJily after handling. Do not take intemally. Eye wash and safety equipment sliould be readily available. 

EXPOSURE GUIDELINES 

OSIIA - PEL: 

TWA 	 STEL 
	

CL 

Component PPM 	MG/M3 PPM 
	

MG/M3 	PPM 	MG/M3 Skin 



m-Xylene 
100 . 435 	150 	655 

, 	o-Xylene 	 . 
100 	435 	150 	655 

 p-Xylene  
. 	. 	100 	435 	150 	655 

Ethylbenzene 
100 	435 	125 	545 

ACGIH - TLV: 

TWA 	STEL 	CL 
Component 	PPM 	MG/M3 PPM 	MG/M3 	PPM 	MG/M3 Skin 

m-Xylene 
100 	434 	150 	651 

o-Xylene 
100 	434 	150 	651 

p-Xylene 
100 	434 	150 	651 

Ethylbenzene 
100 	434 	125 	543 

If there are no exposure limit numbecs listed in the Exposure Guidelines chart, this indicates that no OSHA or ACGIH 
exposure limts have been established 

9. PHYSICAL AND CHEMCIAL PROPERTIES 

Boiling Point (C 760 mmHg) : 138C 
Melfing Point (C) : N/A 
Specific Gravity (H 20=1) : 0.872 

Vapor Pressure (mm Hg) : 5.1 20C 
Percent Volatile by vol (%): 99+% 
Vapor Density (Air =1) : 3.6 
Evaporafion Rate (BuAc =1): 0.61 
Solubility in Water (%) : 0.02% 
Appearance : 
Colorless liquid; aromatic odor 

10. S'PABILITY AND REACTIVITY 

Stability: Yes 

Hazardous Polymerizaflon: 
Does not occur 

Hazardous Decomposition: 
CO x  and vanous hydroca bons 

Condi6ons to Avoid: 
Ileat; contact with ignition sources. 



Materials To Avoid: 

( ) Water 
( ) Acids 
) Bases 

( ) Corrosives 
(X) Oxidizers 
( ) Other: 

11. TOXICOLOGICAL INFORMATION 

Toxicity Data 

orl-rat LD50: 4300 mg/kg ihl-hmn TCLo: 200 ppm 

Toxicological Findings: 
Tests on laboratory anhnals indicate material may produce adveise 
mutagenic effects. 
Cited in Registry of Toxic Effects of Chemical Substances (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA Waste Numbets: D001 U239 

Treatment: 
htcineration, fuels blending or recycle. Contact your local peanitted waste disposal site (TSD) for permissible treatment sites. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE WITH ALL 
C[ JRRENT LOCAL, STATE AND FEDERAL REGULATIONS. 

13. TRANSPORT INFORMATION 

DOT Proper Shipping Name: 
Xylenes 

DOT ID Number : 
UN 1307 

14. REGULATORY INFORMATION 

TSCA Statement: 
This product is a"Mixture". The CAS numbers of all components 
are listed on the TSCA Inventory. 

SARA 	SARA 	CERCLA 

Component 	EHS 	EHS TPQ 	RQ 

(302) 	. 	(lbs) 	(lbs) 



m-Xylene 
1000 

o-Xylene 
1000 

p-Xylene 
100 

Ethylbenzene 
1000 

OSHA 	SARA 	DeMinimis 
Component 	Floor List 	313 	for SARA 313 

(z) 

m-Xylene 
y 	Y 	1.0 

o-Xylene 
y 	y 	1.0 

p-Xylene 
y 	y 	1.0 

Ethylbenzene 
Y 	y 	1.0 

If there is no infocmation listed on the reguiatory information chart, this indicates that the chemical is not covered by the 
specific regulation listed. 

15. OTHER INFORMATION 

Comments: 
None 

NFPA Hazard Ra6ngs: 

Eealth 	: 2 
Flammability 	: 3 
Reactivity 	: 0 
Special Hazards : 

Revision History: 3/1/78 3/7/86 12/8/86 6/9/87 
10/27/87 8/25/88 3/1/91 7/15/91 9/8/95 10/10/95 6/6/97 
8/30/97 

I = Revised Section 

N/A = Not Available 

N/E = None Establised 

The statements contained herefn are offered for informational purposes only and are based upon technical data that EM 
Science believes to be accurate. It is intended for use only by persons having the necessary technical skill and at their own 
discretion and risk. Since conditions and marmer of use are outside our control, we make NO WARRANTY, EXPRESS 6.. 



IMPLIED, OR MERCHANTABILITY, FITNESS OR OTHERWISE. 



MATERIAL SAFETY DATA SHEET (MSDS) 

MATERIAL SAFETY DATA SHEET 

EM SCIENCE 

11. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Manufacturer .............` 

EM SCIENCE 

A Division of EM Industries 
P.O. Box 70 
480 Democrat Road 
Gibbstown, N.J. 08027 

Preparation Date.: 3/5/99 

Information Phone Number.: 856-423-6300 
Hours: Mon. to Fri. 8:30-5 
Chemtrec Emergency Number: 800-424-9300 
Hours: 24 hrs a day 

Catalog Number(s):  

0086808D 64754 XX0055 XX0055E XX0055P XX0055S XX0057 
XX0060 XX0061 

Product Name: 
Xylene 
Synonyms: 
Xylol, Dimethylbenzene 
Chemical Family: 
Aromatic Hydrocarbon 
Formula: 
C6H4(CH3)7  

Molecular Weight.: 
106.17 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

Component 	 CAS # 	Appr °s 

m-Xylene 
108-38-3 	420 

o-Xylene 
95-47-6 	19% 

p-Xylene 
106-42-3 	18% 

Ethylbenzene  
100-41-4 	21e 

Xylene has been assigned CAS# 1330-20-7_ 

Approx. °s as wt/vo1 

3. HAZARDS IDENTIFICATION 



EMERGENCY OVERVIEW 
HARMFUL OR FATAL IF SWALLOWED. 
FLAMMABLE LIQUID AND VAPOR 
VAPOR HARMFUL. 
May Cause Damage To Lungs, Thor-ax, Or Sense Organs. 
IRRITATING TO SKiN, EYES AND MUCOUS MEMBRANES. 

Appearance: 
Colorless liquid; aromatic odor 

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

Symptoms of Exposure: 
Hamifiil or fatal if swallowed. Vapor haanful. Causes tearing, blused vision, dizziness, fatigue, loss of appetite, nausea, 
imtation of mucous membranes. Nareotic at high concentrations. Imtating to sldn on prolonged contact causing flaky 
dem afitis and defatting. Liquid and vapor imtating to eyes. 

Medical Cond. Aggravated by Exposure: 
Data not available. 

Routes of Entry: 
Inhalation, ingestion 

Carcinogenicity: 
The material is not listed (IARC, NTP, OSHA) as cancer causing 
agent. 

4. FIRST AID MEASURES 

Emergency First Aid:  
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Skin: Wash thoroughly with soap and water. 
Eyes: Immediately flush thoroughly with water for at lea.st  15 
minutes. 
h halation: Remove to fresh air, give artificial respiration if 
breathing has stopped. 
Ingestion: Call a physician inunediately. ONLY induce vomiting at 
the instructions of a physician. Never give anything by mouth to an 
unconscious peison. 
Remove contaminated clothing and wash before reuse. 

S. FIRE FIGHTING MEASURES 

Flash Point (F'): 85F (cc) 
Flammable Limits LEL (%): 1.00 
Flammable Limits UEL (%): 7.00 
Extinguishing Media: 
Use "alcohol" foam, cariwn dioxide, dry chemical. 
Water spray to cool fire-exposed containers. 



Fire Fighting Procedures: 
Weaz selfcontained breathing apparatus. 

Fire & Explosion Hazards: 
Vapor can travel distances to ignition source and flash back. 

6_ ACCIDENTAL RELEASE MEASURES 

Spill Response: 
Evacuate the area of all unnecessary personnel. Wear suitable protective equipment hsted under Exposure / Personal 
Protection. Eliminate any ignition sources until the area is detemiined to be free from explosion or fire bazards. Contain the 
reiease and eliminate its source, if this can be done without risk Take up and containerize for proper disposal as described 
under Disposal. Comply w th Pederal, State, and local regulations on reporting relea.ses. Refer to Regulatory Infomnation for 
reportable quantity and other regulatory data. 
EM SCIENCE recommends Spill-X absorbent agents for various types of spills. Additional information on the Spill-X 
products can be provided thmugh the EM SCIENCE Technical Service Department (609) 423-6300. The following EM 
SCIENCE Spfll-X absorbent is recommended for this product_ 

Sx0863 Solvent Spill Treatment Kit 

7. HANDLING AND STORAGE 

a_. .  Handling & Storage: 
Keep container tightly closed. Store in a cool, dry, well-ventilated area away from ignition sources. Do not breathe vapor. L 
not get in eyes, on skin, or on clothing. Never use welding or cutting torch on or near dnun (even empty) because product (or 
residue) may ignite explosively. Eledrically ground all equipment when handling this product Retained residue may make 
empty contamers hazardous; use caution! 	 . 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUH'MENT: 
Venfilation, Respiratory Protection, Protective Clothing, Eye Protection: 
Respiratory Protection: If worlcplace exposure limit(s) of product or any component is exceeded (see TLV/PEL), a 
NIOSH/MSI-IA approved air s;rr;;:ied respirator is advised in absence of proper env'uonmental control. OSHA regulations 
also pennit other NIOSH/MSHA respivators (negative pressure type) under specified conditions (see your safety equipment 
supplier). Engineeiing and/or administrative controls should be implemented to reduce exposure. Material must be handled or 
transferred in an approved fiune hood or with equivalent ventilation. Protective gloves must be wom to prevent slan contact 
(Viton, PVA or equivalent) Safety glasses with side shields must be wom at all times_ 

WorklHygenic Practices: 
Wash thoroughly after handling. Do not take intemally. Eye wash and safety equipment should be readily available. 

EXPOSURE GUIDELINES 

OSHA-PEL: 

TWA 	STF.L 	CL 

Component 	PPM 	MG/M3 	PPM 	MG/M3 	PPM 	MG/M3 Skin 



m-%ylene 
 100 435 150 655 

o-Xylene 
100 435 150 655 

p-%ylene 

100 435 150 655 

Ethylbenzene 

100 435 125 545 

ACGIH - TLV: 

TWA STEL 	CL 

Component PPM MG/M3 PPM MG/M3 	PPM 	MG/M3 	Skin 

m-Xylene 
100 434 150 651  

o-Xylene 
100 434 150 651 

p-Xylene 
100 434 150 651 

Ethylbenzene 
100 434 125 543  

If there are no exposure liunit numbecs listed in the Exposure Guidelines chart, this indicates that no OSHA or ACGIH 
exposure limts have been established. 

9. PHYSICAL AND CHEMCIAL PROPERTIES 

Boiling Point (C 760 mmHg) : 138C 
Melting Point (C) : N/A 
Specific Gravity (HZO = 1) : 0.872 

Vapor Pressure (mm Hg) : 5.1 20C 
Percent Volatile by vol (%): 99+% 
Vapor Density (Air =1) : 3.6 
Evaporafion Rate (BuAc= 1): 0.61 
Solubility in Water (%) : 0.02% 
Appearance: 
Colodess liquid; aronlatic odor 

10. STABILITY AND REACTIVITY 

Stability: Yes 

I-Iazardous Polymerizafion: 
Does not occur 

Hazardous Decomposition: 
COx  and various hydrocarbons 

Conditions to Avoid: 
Heat; contact with ignition souices. 



Materials To Avoidi 

( ) Water 
( ) Acids 
( ) Bases 

( ) Corrosives 
(X) Oxidizers 
( ) Other: 

11. TOXICOLOGICAL IIVFORMATION 

Toxicity Data 

	

orl-rat LD50= 4300 mg/kg 	ihl-hmn TCLO: 200 ppm 

Toxicological Findings: 
Tests on laboratory animals indicate material may produce adverse 
mutagenic effects. 
Cited in Registry of Tox c Effects of Chemical Substances (RTECS) 

12. DISPOSAL CONSIDERATIONS 

8PA Waste Numbers: D001 U239 

Treatment: 
hicineration, fuels blending or recycle. Contact your local pem itted waste disposal site (TSD) for pemiissible treatment sites. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE W1TH ALL 
CURRENT LOCAL, STATE AND FEDERAL REGULATIONS. 

13. TRANSPORT INFORMATION 

DOT Proper Shipping Name: 
Xylenes 

DOT ID Number : 
UN 1307 

14. REGULATORY INFORMATION 

TSCA Statement: 
Tlns product is a"Mixture". The CAS numbecs of all components 
are listed on the TSCA Inventory 

	

SARA 	SARA 	CERCLA 

Component 	EHS 	'EHS TPQ 	RQ 

	

(302) 	(lbs) 	(lbs) 



m-Xylene 	-  _ 
1000 

o-Xylene - 
1000 

p-Xylene 
100 

Ethylbenzene 
1000 

OSHA SARA DeMinimis 

Component 	Floor List 313 for SARA 313 
(%) 

m-Xylene 
y y 1.0 

o-Xylene 
y y 1.0 

p-Xylene 
y y 1.0 

Ethylbenzene 
y y 1.0 

If there is no infomlation listed on the regu(atory information chart, this indicates that the chemical is not covered by the 
specific regulation listed. 

15. OTHER INFORM-ITION 

Comments: 
None 

NFPA Hazard Raflngs: 

Health 	2 
Flammability 	: 3 
Reactivity 	: 0 
special Razards : 

Revision Hietory: 3/1/78 3/7/86 12/8/86 6/9/87 
10/27/87 8/25/88 3/i/91 7/15/91 9/8/95 10/10/95 6/6/97 

8/30/97 

1 = Revised Hection 

N/A = Not Available 

N/E = None Establised 

The statements coniained herein are offered for unformational pucposes only and are based upon technical data that EM 
Science believes to be accurate. It is intended for use only by persons having the necessary technical skill and at their own 
discretion and risk. Since conditions and manner of use are outside our control, we make NO WARRANTY, EXPRESS OR 
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MATERIAL SAFETY DATA SHEET 

Chrysene, 98% 
95251 

**** SECTION I- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Chrysene, 98% 

1,2 Benzophenanthrene; Benzo(a)phenanthrene, 
Company Identification: Acros Organics N.V. 

One Reagent Lane 	. 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

--------------___*--------------------------------------+-----____ --- ---------_+ 
~ . 	CAS# 	I 	Chemical Name 	I 	c 	I  EINECS# ~ 
~ ---------------- I --------------------------------------  ----o----_ ----------- 
, 	218-01-9 	IChrysene, 98 °s 	 I 	98% 	I 205-923-4 ~ 
-----------------+----------------_____-----------------+-_--------+'-------__-_+ 

Hazard Symbols: T 
Risk Phrases: 45 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: very light beige. 
Caution! Carcinogen. Mutagen. May cause eye and skin irritation. May 
cause respiratory and digestive tract irritation. May cause cancer in 
humans. 
Target Organs: Liver, skin. 

Potential Health Effects 
Eye: 

May cause eye irritation_ 
Skin: 

May cause skin irritation.   
Ingestion: 

May cause gastrointestinal irritation with nausea, vomiting and 
diarrhea. 	 . 

Inhalation:  
May cause respiratory tract irritation. 

Chronic: 
May cause cancer in humans. May cause cancer according to animal 
studies. 

http //www_Cisherl.com fb/iLv'216..f97_.msa0004S55..1_. 	 I/2/99 
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**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids. Get medical aid. 

Skin: 
Get medical aid. Immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated clothing 
and shoes. 

Ingestion: 
Do NOT induce vomiting. If victim is conscious and alert, give 2-4 
cupfuls of milk or water. Never give anything by mouth to an 
unconscious person. Get medical aid immediately. 

Inhalation:  
Get medical aid immediately. Remove from exposure to fresh air 
immediately. If not breathing, give arti£icial respiration. IY 
breathing is difficult, give oxygen. 

Notes to Physician:  
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic qases 
may be generated by thermal decomposition or combustion.  

Extinguishing Media:  
In case of fire use water spray, dry chemical, carbon dioxide, or 
chemical foam. 

Autoignition Temperature: Not available. 
Flash Point: Not available. 
NFPA Rating: Not published. 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Infosmation: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks: 	 . 
Vacuum or sweep up material and place into a suitable disposal 
container. Clean up spills immediately, obsesving precautions in the 
Protective Equipment section. Wear a self contained breathing 
apparatus and appropriate Personal protection. (See Exposure 
Controls, Personal Protection section)_  

**** SECTION 7- HANDLING and STORAGE **** 

Handling 
Wash thoroughly after handling. Wash hands before eating. Use only 
in a well ventilated area. Do not breathe dust, vapor, mist, or gas. 
Do not get on skin or in eyes. Do not ingest or inhale. 

Storage: 
Store in a cool, dry place. Store in a tightly closed container. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **+* 

Engineering Controls: 
 Use adequate general or local exhaust ventilation to keep airborne 

concentrations below the permissible exposure limits- 

http://www. Fisher  I -coji fb/itv246_.497_.rnsa0004_555._l__ 	 1/2/99 
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Exposure Limits 
-____________________+___________________+___________________+_____-___________+ 

~ 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	JOSHA - Final PELsI 
________________ 	______________ i____Y  _______ /______i___ 	I _____ 	. 	I _________________i 

Chr sene, 98o 	as benzene 	none listed 	benzene soluble 
~ 	. 	I solubles: 0.2 	 fractionc 0.2 	~ 

mg/m3 (listed 	 mg/m3 TWA 	I 
~ 	 lunder COAL TAR 	 (includes 

PITCHES): 	 anthracene, BI 
JaP, 	phenanthreni 
le, 	acridine, 	~ 
I 	chrysene, ~ 

~ 	 I 	 ~ 	 land 	pyrene) ( ~ 
Ilisted under Col 

I 	 IAL TAR 	PITCHEI 

I 	js)- 	I 
i.____________________ * ___________________-___________________+_________________ *  

OSHA Vacated PELS: 
Chrysene, 980: 
benzene soluble fraction: 0.2 mg/m3 TWA (anthracene, BaP, 
phenathrene, acridine, (listed under COAL TAR PITCHES) 

Personal Protective Eguipment 

Eyes: 

Skin: 

Clothing: 

Respirators: 

Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166. 

Wear appropriate protective gloves to prevent skin 
exposure. 

wear appropriate protective clothing to prevent skin 
exposure. . 	 . 

Follow the OSHA respirator regulations found in 29CFR 
1910.134 or European Standard EN 149. Always use a 
NIOSH or European Standard EN 149 approved respirator 
when necessary.  

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: . 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature 
Solubility: 
Specific Gravity/Density: 
Molecular FoTmula: 
Molecular Weight: 

Solid 
very light beige 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
448 deg C@ 760.00mm Hg 
254 - 255 deg C 
Not availablc. 
insoluble 
Not available. 
C18H12 
228_29 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 

1ttp=//www_fisher1_com/fb/itv?I6.197._insa0004.555._1_ 	 1/2/99 
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Stable under normal temperatures and pressures. 
Conditions to Avoid: 

Incompatible materials, dust generation.  
Incompatibilities with Other Materials: 

Strong oxidizing agents. 
Hazardous Decomposition Products: 

Carbon monoxide, carbon dioxide. 
Hazardous Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 218-01-9: GC0700000 

LD50/LC50: 
Not available. 	 .. 

Carcinogenicity: 
Chrysene, 98% - 	 - 

ACGIH: A3 - Animal Carcinogen  
California: carcinogen - initial date 1/1/90 

NIOSH: occupational carcinogen (listed as COAL TAR PITCHES) 
NTP: Known carcinogen (listed as COAL TAR PITCHES). 
OSHA: Select carcinogen (listed as COAL TAR PITCHES). 
IARC: Group 3 carcinogen 

Mutagenicity: 	 - 
Chrysene was mutagenic to S. Typhimurium in the presence of an 
exogenous metabolic system. 

Other Studies:  
Genotoxicity : Salmonella typhimurium TA97,TA98,TA100 with m 
etabolic activation positive (Sakai.M.et al Mutat.Res. 198 
5); Saccharomyces cerrevisae (Miotic recombination) D3 str 

 ain 330mg/kg negative.  

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
Fish toxicity : LC50 (96hr) Neauthes arenacedentata >lppm,(Rossi,S.S. 
et al Marine Pollut. Bull. 1978) Invertebrate toxicity : lethal 
treshold concentration (24hr) Daphnia Magna 0,7ig/1.(* Newsted,J_L. 
et al Environ. Toxicol. Chem. 1987) Bioaccumulation : 24hr Daphnia 
Magna log bioconcentration factor 3.7845 (*) 

Environmental Fate: 	 - 
Degradation studies : biodegradated by white rot fungus 
(Proc.Annu.Meet.Am.Wood-Preserv.Assoc. 1989) May be utilised by 
axenic cultures of microorganisms e.g_ Pseudomonas pancimobilis 
EPA505, which may have novel degradative systems (Mueller,J.G. et al 
Appl.Environ.Microbio1.1990; Mueller, J.G. et al 
Environ.Sci.Techno1.1991) 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state; and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 
RCRA U-Series: CAS# 218-01-9: waste number U050.  
CAS# 218-01-9 is banned from land disposal according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

http://www.fishcrl.com  fb/itv?16..197..insa0004.555..I.. 	 1/2/99 
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US DOT 
 No information available  

IMo 
Not regulated as a hazardous material.  

IATA 
Not regulated as a hazardous material. 

RID/ADR 
Not regulated as a hazardous material. 

Canadian TDG 
No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL  
TSCA 

CAS# 218-01-9 is listed on the TSCA inventory. 	 . 
. 	Health & Sa£ety Reporting List 

 None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b 

None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule 	. 

None of the chemicals in this material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) -  
CAS# 218-01-9: final RQ = 100 pounds (45.4 kg) 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

Section 313 
This material contains Chrysene, 980 (CAS# 218-01-9, 98%),which is 
subject to the reporting requirements of Section 313 of SARA Title 

. 	III and 40 CFR Part 373. 
 Clean Air Act: 

. 	This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 218-01-9 is listed as a Priority Pollutant under the Clean Water 
Act. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA_ 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA. 

STATE 
Chrysene, 98o can be found on the following state right to know 
lists: California, New Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts. 
The following statement(s) is(are) made in order to comply with 
the California Safe Drinking Water Act: 
WARNING: This product contains Chrysene, 980, a chemical known to the 
state of California to cause cancer_  
California No Significant Risk Level: 
None of the chemicals in this product are listed. 

European/International Regulations 	 . 
. 	European Labeling in Accordance with EC Directives 

Hazard Symbols: T 
Risk Phrases:  

R 45 May cause cancer. 
Safety Phrases: 

http://www.fisher  l.com/fb/itv?  16_. ['37.. insa0004.555_. I__ 	 1/2/99 



MATERIAL SAFETY DATA SHEET 
	

Page 6 of 6 

- 	S 45 In case of accident of if you feel unwell, seek 
medical advice immediately (show the label where 

 possible). - 
S 53 Avoid exposure - obtain special instructions 
be£ore use_ 

WGK (Water Danger/Protection) 	. 
CAS# 218-01-9: No information available. 

Canada 
CAS# 218-01-9 is listed on Canada's DSL/NDSL List. 
WHMIS: Not available. 
CAS# 218-01-9 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits  
CAS# 218-01-9:. OEL-AUSTRALIA;Carcinogen. OEL-BELGIUM;Carcinogen 
-GERMANY;Carcinogen. OEL-SWITZERLAND;Carcinogen. OEL IN BULGARIA, COLO 
MBIA, JORDAN, KOREA check ACGIH TLV. OEL IN NEW ZEALAND, SINGAPORE, VI 
ETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 6/19/1995 Revision #2 Date: 9/02/1997 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of . 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
information for.their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost proPits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

Backto product information. 

http_//www_fi slier 1_com/fb/itv? 16.. f97. _msa0004.555.. I_. 	 1/2/99 
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MATERIAL SAFETY DATA SIIEET 

Di-n-octyl phthalate, 95% (gc) 
59857 

**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Di-n-octyl phthalate, 95% (gc) 

Company Identification: Acros Organics N.V. 
One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

-----------------+'--------------------------------------+---------------_------+ 
~ 	CAS# 	I 	Chemical Name 	I 	o 	I EINECS# ~ 
~ ---------------- I --------------------------------_----- ---------- ----------- ~ 
I 	117-84-0 ]Di-n-octyl phthalate 	 204-214-7 ~ 
-----------------+--------------__---_-----------------------------------------+ 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Not available. 
Appearance= Not available. 
Not available. 
Target Organs: None. 

Potential Health Effects 
The toxicological properties of this material have not been 
investigated. Use appropriate procedures to prevent opportunities 
for direct contact with the skin or eyes and to prevent inhalation. 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes_ 
Flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower 1ids. Get medical aid 
immediately. 

Skin: 
Get medical aid. Flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and shoes. 
Remove contaminated clothing and shoes. 

Ingestion: 
If victim -is conscious and alert, give 2-4 cupfuls of milk or water- 

littp://www.f-istieri.coiii/fb/itv' )  I 6197-insa0006.778.. I -- 	 1/2/99 
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Get medical aid immediately. 
Inhalation: 

Get medical aid immediately. Remove from exposure to fresh air 
immediately.. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic gases 
may be generated by thermal decomposition or combustion. 

Extinguishing Media: 
Use agent most appropriate to extinguish fire. 

Autoignition Temperature: Not available. 	- 
Flash Point: 199 deg C( 390.20 deg F) 
NFPA Rating: health-0; flammability-l; reactivity-0 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section B. 

Spills/Leaks: 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. 	 . 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 	 , 
Wash thoroughly after handling_ Remove contaminated clothing and 

 wash before reuse. Avoid contact with eyes, skin, and clothing. Avoid 
ingestion and inhalation_ 

Storage: 
Store in a cool, dry place. Keep container closed when not in use. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use process enclosure, 1oca1 exhaust ventilation, or other 
engineering controls to control airborne levels. 

Exposure Limits 
+--------------------+-------------------+-------------------+-----------------+ 

Chemical Name 	I 	ACGIH 	I 	NIOSH 	JOSHA - Final PELsI 
~ -------------------- I ------------------- I ------------------- I -----------------  

~ 
I Di-n-octyl phthalatlnone listed 	inone listed 	[none listed 	~ 

+----------------+--------------+----------------+--------------+ 

OSHA Vacated PELs: 
Di-n-octyl phthalate: 

No OSHA Vacated PELs are listed for this chemical. 

Personal Protective Equipment 

Eyes= 
Wear chemical goggles. 

Skin: 
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Wear appropriate protective gloves to prevent skin 
exposure. 

Clothing: 
Wear appropriate protective clothing to minimize 
contact with.skin. 

Respirators: 
A respiratory protection program that meets OSHA's 29 
CFR 11910.134 and ANSI Z88.2 requirements or European 
Standard EN 149 must be followed whenever workplace 
conditions warrant a respirator's use.. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical 9tate: 
Appearance: 
Odor: 
PH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
228 deg C @ 1.00mm Hg 
0 deg C 
Not available. 
Not available. 
.9820g/cm3 
C24H3804 
390.55 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Incompatible materials, strong oxidants. 

Incompatibilities with Other Materials: 
Not available. 	. 

Hazardous Decomposition Products: 
Irritating and toxic fumes and gases. 

Hazardous Polymerization: Not available. 

**** SECTION 11 -- TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 117-84-0: TI1925000 

LD50/LC50: 
CAS# 117-84-0: Oral, mouse: LD50 = 6513 mg/kg; Oral, rat: LD50 = 47 
gm/kg- 

Carcinogenicity: 
Di-n-octyl phthalate - 	. 

Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed- 
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RCRA P-Series: None listed. 
RCRA U-Series: CAS# 117-84-0: waste number U107. 
CAS# 117-84-0 is banned from land disposal according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
No information available 

IMO 
Not regulated as a hazardous material. 

IATA 
Not regulated as a hazardous material. 

RID/ADR 
Not regulated as a hazardous material. 

Canadian TDG 
No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 117-84-0 is listed on the TSCA inventory. 
Health & Safety Reporting List 
None of the chemicals are on the Health & Safety Reporting List. 

Chemical Test Rules 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b. 

TSCA Significant New Use Rule 
None of the chemicals in this material have a SNUR under TSCA. 

SARA 
Section 302 (RQ) 

CAS# 117-84-0: final RQ = 5000 pounds (2270 kg)  
. Section 302 (TPQ)  

None of the chemicals in this product have a TPQ. 
Section 313 
No chemicals are reportable under Section 313. 

.C1ean Air Act: 	 - 
This material does not contain any hazardous air pollutants. 

. 	This material does not contain any Class 1 Ozone depletors.  
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 117-84-0 is listed as a Priority Pollutant under the Clean Water 
Act. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA. 

STATE 
Di-n-octyl phthalate can be found on the following state right to 
know lists: California, New Sersey, Pennsylvania, Massachusetts. 
California No Significant Risk Level: 
None of the chemicals in this product are listed. 

European/International Regulations  
 European Labeling in Accordance with EC Directives 

. Hazard Symbols: Not available. 
Risk Phrases: 
Safety Phrases:  

S 24/25 Avoid contactwith skin and eyes- 
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WGK (Water Danger/Protection) 
CAS# 117-84-0: 3 	 . 

Canada 
CAS# 117-84-0 is listed on Canada's DSL/NDSL List. 

 WHMIS: Not available.   
CAS# 117-84-0 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits  

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 2/28/1995 Revision #1 Date: 3/04/1996 

The infoxmation above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

----- ------------------------------ --------- --- -------- — — --- — ------------ 

Back to oroduct information. 
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MATERIAL SAFETY DATA SHEET 

Fluoranthene,98% 
80991 

**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Fluoranthene, 98% 

Company Identification: Acros Organics N.V. 
 One Reagent Lane  

Fairlawn, NJ 07410 
For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

+----------------+------------__---_--------------------+--___-----+----__-_--_- 
~ 	CAS# 	I 	Chemical Name 	I 	s 	I EINECS# ~ 
~ ---------------- I ----------_--------------------------- ---------- ----------- ~ 
~ 	206-44-0 iFluoranthene, 98% 	 205-912-4 ~ 
+ ---------------- +---------- __ -- __ ---------------------- + ---- _ -- _ -- i------------ + 

Hazard Symbols: XN 
Risk Phrases: 21/22 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: yellow fine flu£fy powder. 

Target Organs: None. 

Potential Health Effects  
The toxicological properties of this material have not been 
investigated. Use appropriate procedures to prevent opportunities 
for direct contact with the skin or eyes and to prevent inhalation_ 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids_ 

Skin: 
Flush skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and . shoes. 

Ingestion: 
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Do NOT induce vomiting. Allow the victim to rinse his mouth and then 
 to drink 2-4 cupfuls of water, and seek medical advice. 

Inhalation: 	- 
Remove from exposure to fresh air immediately. 

Notes to Physician: 	 - 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic gases 
may be generated by thermal decomposition or combustion. 

Extinguishing Media: 
In case of fire, use.water, dry chemical, chemical foam, or 

	

alcohol-resistant foam. 	 . 
Autoignition Temperature: Not available. 
Flash Point: Not available. 
NFPA Rating: Not published. 
Explosion Limits, Lower: Not available. 

Upper: Not available.  

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks: 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. Sweep up, then place into a suitable container for 
disposal. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Remove contaminated clothing and 

 wash before reuse. Avoid contact with eyes, skin, and clothing. Avoid 
ingestion and inhalation. 

Storage: 
Store in a cool, dry place_ Keep container closed when not in use. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls 
Use adequate general or local exhaust ventilation to keep airborne 
concentrations below the permissible exposure limits. Use,process 
enclosure, local exhaust ventilation, or other engineering controls 
to control airborne levels.  

Exposure Limits + 	_______+___________________+___________________+_________________+ 
I 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	[OSHA - Final PELSI 

_________ 	______________ 	______________ I___________ 	I_____ 	I_____ 	(_________________  
I Fluoranthene, 98% [none listed 	inone listed 	]none listed 	I 
+ 	 -------- +-------------- + ------------------ +------------l.  

OSHA Vacated PELs: 
Fluoranthene, 98°s: 

No OSAA Vacated PELs are listed for this chemical. 

Personal Protective Equipment 

Eyes.: 
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Wear safety glasses and chemical goggles if splashing 
is possible.  

Skin: 
Wear appropriate-protective gloves and clothing to 
prevent skin exposure.  

Clothing: 
Wear appropriate protective clothing to minimize 
contact with skin. 

Respirators: 
Wear a NIOSH/MSHA or European Standard EN 149 
approved full-facepiece airline respirator in the 
positive pressure mode with emergency escape 
provisions. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Not available. 
yellow 
None reported. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
384 deg C @ 760.00mmHg 
107.00 - 110.00 deg C 
Not available. 
insoluble 
Not available_ 
C16H10 
202.25 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 
Stable under normal temperatures and pressures_ 

Conditions to Avoid: 
Incompatible materials, strong oxidants. 

Incompatibilities with Other Materials:  
Strong oxidizing agents. 

Hazardous Decomposition Products: 
Carbon monoxide, irritating and toxic fumes and gases, carbon 
dioxide. 

Hazardous Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 206-44-0: LL4025000 

LD50/LC50: 
CAS# 206-44-0: Ora1, rat: LD50 = 2 gm/kg; Skin, rabbit: LDSO = 3180 
mg/kg. 

Carcinogenicity: 
Fluoranthene, 98e - 

IARC: Group 3 carcinogen 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

 Ecotoxicity: 
Not available. 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 
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Dispose of in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 	 -  
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 
RCRA U-Series: CA9# 206-44-0: waste number U120. 
CAS# 206-44-0 is banned from land disposal according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
No information available 

IMO 
Not regulated as a hazardous material. 

IATA 
Not regulated as a hazardous material. 

RID/ADR 
 Not regulated as a hazardous material. 

Canadian TDG 
No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 206-44-0 is listed on the TSCA inventory. 
Health & Safety Reporting List 

None o£ the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b  

None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule 

None of the chemicals in this material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
CAS# 206-44-0: final RQ = 100 pounds (45.4 kg) 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ.  

 SARA Codes 
CAS # 206-44-0: acute. 

Section 313 
No chemicals are reportable under Section 313. 

Clean Air Act: 	- 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act:  
None of the chemicals in this product are listed as Aazardous 
Substances under the CWA. 
CAS# 206-44-0 is listed as a Priority Pollutant under the Clean Water 
Act. 
CAS# 206-44-0 is listed as a Toxic Pollutant under the Clean Water 
Act. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA. 

STATE 
Fluoranthene, 98e can he found on the following state right to know 
lists: California, New Jersey, Pennsylvania, Massachusetts. 
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California No Significant Risk Level: 
None of the chemicals in this product are listed. 

European/International Regulations 
European Labeling in Accordance with EC Directives 

Hazard Symbols: XN  
Risk Phrases: 

R 21/22 Harmful in contact with skin and if 
swallowed.  

Safety Phrases: 
S 22 Do not inhale dust. 
S 24/25 Avoid contact with skin and eyes. 

WGK (Water Danger/Protection) 
CAS# 206-44-0: No information available.  

Canada 
None of the chemicals in this product are listed on the DSL/NDSL list. 
WHMIS: Not available. 
CAS# 206-44-0 is not listed on Canada's Ingredient Disclosure List, 

Exposure Limits 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 3/01/1994 Revision 42 Date: 9/02/1997 

The information above is believed to be accurate and represents the best 
information currently available to us_ However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 	 - 

----------------------------------------------------------------------- 

Back to product information. 
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MATERIAL SAFETY DATA SHEET 

Benzo(k]fluorantliene, 99+% (tle) 
54641 

**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Benzo[k]fluoranthene, 99+% (tic) 

8,9-Benzofluoranthane. 
Company Identification: Acros Organics N.V. 

One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

-----------------+----.----------------------------------+--_-_-----+-------_---+ 
I 	CAS# 	I 	Chemical Name 	I 	s 	I  EINECS# ( 
~ ---------------- I -------------------------------------- 1 ---- ------ I -----------  ~ 
~ 	207-08-9 lSenzo(k]fluoranthene, 99+% (TLC) 	I 	990 	1 205-916-6 1 
+----------------+----------_-_----------------__-_-----+----------+----_-_----+ 

Hazard Symbols: T 
Risk Phrasesc 45  

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearanoe: yellow. 
Danger! May be fatal if swallowed. May be fatal if absorbed through 
the skin. Toxic. Carcinogen. May cause lung damage. Causes eye and 
skin irritation. Causes digestive and respiratory tract irritation. 
Cancer hazard. May be fatal if inhaled. 
Target Organs: Lungs, respiratory system. 

Potential Health Effects 
Eye: 

Causes eye irritation. 
Skin: 

Causes skin irritation. May be fatal if absorbed through the skin. 
Ingestion: 
 May be fatal if swallowed. Causes gastrointestinal irritation with 

nausea, vomiting and diarrhea. 
Inhalation: 

 May be fatal if inhaled. Causes respiratory tract irritation. 
Chronic: 

May cause cancer according to animal studies. 
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**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids. Get medical aid 
immediately. 	- 

Skin: 
Get medical aid. Immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated clothing 
and shoes. 

Ingestion: 
If victim is conscious and alert, give 2-4 cupfuls of milk or water. 
Never give anything by mouth to an unconscious person. Get medical 
aid immediately. Induce vomiting by giving one teaspoon of Syrup of 
Ipecac. 

Inhalation: 
Get medical aid immediately.Remove from exposure to fresh air 
immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. -  

Notes to Physician:  
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic gases 
may be generated by thermal decomposition or combustion. 

Extinguishing Media:  
In case of fire use water spray, dry chemical, carbon dioxide, or 
chemical fdam. 

Autoignition Temperature: Not available. 
Flash Point: Not available.  
NFPA Rating: Not published. 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
. 	in Section 8. 

Spills/Leaks:  
Vacuum or sweep up material and place into a suitable disposal 
container. Clean up spills immediately, observing precautions in the 
Protective Equipment section. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Wash hands before eating. Remove 
contaminated clothing and wash before reuse_ Use only in a well 
ventilated area. Do not breathe dust, vapor, mist, or gas. Do not get 
on skin or in eyes. Do not ingest or inhale. 

Storage: 
Store in a cool, dry place. Store in a tightly closed container. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use process enclosure, local exhaust ventilation, or other 
engineering controls to control airborne levels below recommended 
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. 	exposure limits. 	 - 

~ 	 Exposure Limits  
+--------------------+_------------------+-----_-------------+___--------------+ 

~ 	Chemical Name 	I 	ACGIH . 	I 	NIOSH 	JOSHA - Final PELsl 
~ -------------------- I ------------------- I ------------------- I -----------------  ~ 
I Benzo[k]fluoranthenlnone listed 	lnone listed 	Inone listed 	I 
1 e, 99+°s (TLC) 	I 	 I 	 I 	 I 
+--------------------+-------------------+--------------____--+--------_--__--_-+ 

OSHA Vacated PELs: 
Senzo[k]fluoranthene, 99+0 (TLC): 

No OSHA Vacated PELs are listed for this chemical. 

Personal Protective Equipment 

Eyes: 

Skin: 

Clothing: 

Respirators: 

Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 

-protection regulations in 29 CFR 1910.133 or European 
Standard EN166. 

Wear appropriate protective gloves to prevent skin 
exposure. 

Wear appropriate protective clothing. to prevent skin 
exposure. 

Follow the OSHA respirator regulations found in 29CFR 
1910.134 or European Standard EN 149. Always use a 
NIOSH or European Standard EN 149 approved respirator 
when necessary. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance:  
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: - 

Solid 
yellow 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
Not available. 
480 deg C Q 760.00mm Hg 
216 - 218 deg C 
Not available. 
Not available. 
Not available. 
C20H12 
252.32 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Incompatible materials, dust generation. 

Incompatibilities with Other Materials: 
Strong oxidants_ 

Hazardous Decomposition Products: 
Carbon monoxide, carbon dioxide. 

Hazardous Polymerization: Has not been reported. 
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**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
- CAS# 207-08-9: DF6350000 

LD50/LC50: 	- 
Not available. 

Carcinogenicity: 	- 
Benzo[k]fluoranthene, 99+% (TLC) - 

California: carcinogen - initial date 7/1/87 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
IARC: Group 2B carcinogen 

Mutagenicity: 
Samonella typhimurium : l0ig/plate 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
From calc logKow of 6.84, the est bioconc £actor for fish is 144. 
However no accum is likely due to the pres of microsomal mixed funct 
oxidases which enables it to he metabolised (Lyman,W.J. Handb of 

- chem.prop est meth. Env behaviour of org chem 1982; Santodonato, J. 
Health and ecol assessment of polynucl arom hydrocarb. 1981) 
Short-necked clam cultured in artif seawater at 21-25_C for 10 days 
revealed a decr in benzo[k].. of ca 20e on day 8. When clams were 
placed in a basket and kept in harbour water, only a small incr in 
polycvcl arom hydrocarb were found. 

Environmental Fatea 
When soil treated with 7 applications of oil sludge containing 
polynucleated arom. hydrocarb. over a two yr period, was monitored 
for an additional 18 months, the benzo[k]fluoranthene residue in the 
soil decreased by 57°s. In a static biodegrad. test employing a 
domestic wastewater inoculum, 50-70% of benzo[k]fluoranthene residue 
in the soil decreased by 57%. In a static biodegrad. test employing 
a dometic wastewater inoculum, 50-700 of benzo[k]fluoranthene was 
degradated in four successive weekkly subcultures (Tabak H.H. 94th 
An.Mtg.Assoc.Off.Anal_Chem.1981) 

Other: 
Abiotic removal : Demonstrates considerable atmospheric stability. 
Pollution resulting from emissions can be found far from source. 
(Bjorseth A. Handbook of polycyclic aromatic hydrocarbons 1983, 
MArcel Dekker Inc., New York) 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state, and local regulations_ 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed_   
RCRA P-Series: None listed. 
RCRA U-Series: None listed. 
Not listed as a mat- erial banned from land disposal 
according to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
No infoTmation available 

IMO 
Not regulated as a hazardous material. 

IATA 
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Not regulated as a hazardous material. 
RID/ADR 

Not regulated as a hazardous material. 
Canadian TDG 

No information available. 

**** SECTION 15.- REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 207-08-9 is not listed on the TSCA inventory. 
It is for research and development use only. 

Health & Safety Reporting List 
None of the chemicals are on the Health & Safety Reporting List. 

Chemical Test Rules 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are listed under TSCA Section 12b_ 

TSCA Significant New Use Rule 
None of the chemicals in this material have a SNUR under TSCA_ 

SARA 
Section 302 (RQ)  

CAS# 207-08-9: final RQ = 1 pound (0.454 kg) 
Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

Section 313  
This material contains Benzo[k]£luoranthene, 99+0 (TL (CAS# 207-08-9, 
99e),which is subject to the reporting requirements of Section 313 of 
SARA Title III and 40 CFR Part 373_ 

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 207-08-9 is listed as a Priority Pollutant under the Clean Water 
Act. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA.  

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA_ 

STATE 
Senzo[k]fluoranthene, 99+°s (TL can be found on the following state 
right to know lists: California, New Jersey, Florida, Pennsylvania, 
Minnesota, Massachusetts. 
The following statement(s) is(are) made in order to comply with 
the California Safe Drinking Water Act: 
WARNING: This product contains Benz o [k] f luoranthene, 99+% (TL, a 
chemical known to the state of California to cause cancer. 
California No Significant Risk Level: 
None of the chemicals in this product are listed. 

European/International Regulations 	 , 
European Labeling in Accordance with EC Directives  

Hazard Symbols: T 
Risk Phrases: 

R 45 May cause cancer. 
Safety Phrases: 

S 45 In case of accident of if you feel unwell, seek 
medical advice immediately (show the label where 
possible). 
S 53 Avoid exposure - obtain special instructions 
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before use. 
WGK .(Water Danger/Protection) 

CAS# 207-08-9: No information available_ 	. 
Canada 

None of the chemicals in this product are listed on the DSL/NDSL list. 
WHMIS: Not available. 
CAS# 207-08-9 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits  
CAS# 207-08-9:. OEL-FRANCE;Carcinogen 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 6/19/1995 Revision #2 Date: 9/02/1997 

The information above is believed to be accurate and represents the best 
infoxmation currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

Back to pioduct information. 
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0PHILLIPS , , 	 Material Safety Data Sheet 

2-METHYLNAPHTHALENE 
November 15, 1991 

PHONE N[IDIBERS 
PHILLIPS CHEMICAL COMPANY 	Emergency: 	(918) 661-8118 
A Division of Phillips Petroleum Company 	Technical Services: (918) 661-9091 
Bartlesville, Oklahoma 74004 	For Additional MSDSS: (918) 661-7297 

A. Product Identification 

Synonyms 
Chemical Name 

Chemical Family 
Chemical Formula 

CAS Reg. No. 
Product No. 

beta-Methylnaphthalene; 2-Methyl-l-Naphthalene 
2-Methylnaphthalene  
Naphthalenes 
C11H10 
91-57-6 
Not Established 

Product and/or Components Entered on EPA's TSCA Inventory: YES 

This product is in U.S. commerce, and is listed in the Toxic Substances 
Control Act (TSCA) Inventory of Chemicals; hence, it is subject to all 
applicable provisions and restrictions of 40 CFR, section 721 and 723.250. 

B. Components 

CAS % OSHA ACGIH 
Ingredients Number By Wt. PEL TLV 

2-Methylnaphthalene 91-57-6 98 NE NE 
Related Compounds Various 2 NE NE 

C. Personal Protection Information 

Ventilation: Use adequate ventilation. 

Respiratory Protection: Not generally required unless needed to prevent 
respiratory irritation. In case of spill or 

 leak resulting in unknown concentration, or 
entry into confined spaces or other poorly 
ventilated areas, use NIOSH/MSHA approved air 
supplied respirator. 

Eye Protection: Use safety glasses with side shield and face 

http://seweb2.phillips66.com/hes/msds.nsf/21a3a60b39343._/a07269e8412414b8862565d2004a145d?OpenDocumen  12/30/98 
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shield. 

Skin Protection: Use full-body, long sleeved garments impervious 
to the material. Use gloves impervious to 
the material being used (rubber or neoprene). 

NOTE: Personal protection information shown in Section C is based upon 
general information as to normal uses and conditions. Where 
special or unusual uses or conditions exist, it is suggested that 
the expert assistance of an industrial hygienist or other qualified 
professional be sought. 

D. Handling and Storage Precautions 

Do not get in eyes, on skin or on clothing. Avoid breathing dusts. 
Wear protective equipment and/or garments described in Section C if 
exposure conditions warrant. Wash thoroughly after handling. 
Launder contaminated clothing before reuse. Use only with adequate 
ventilation. 

Store in a cool, well-ventilated area. Provide means of controlling 
spills. Store in closed container. 	, 

E. Reactivity Data 

Stability: Stable 
Conditions to Avoid: Not Applicable 

Incompatibility (Materials to Avoid): Oxygen and strong oxidizing agents 

Hazardous Polymerization: Will Not Occur 
Conditions to Avoid: Not Applicable 

Hazardous Decomposition Products: Carbon oxides and various hydrocarbons 
formed when burned. 

F. Heai.th Hazard Data 

Recommended Exposure Limits: 

Not Established. 

The toxicological properties of this product have not been tested 
or have not been tested completely and its handling or use may be 
hazardous. EXERCISE DUE CARE. The following effects of overexposure 
may be expected. 	' 

Acute Psffects of Overexposure: 

Eye: May be mildly to severely irritating_ 

http://seweb2.phillips66.com/hes/msds.nsf/21a3a60639343._/a07269e8412414b8862565d2004a145d?OpenDocumen  12/30/98 
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Skin: May be severely irritating. May cause photosensitization; 
sunlight may react with contaminated skin to produce adverse 
reactions; i.e., sunburn, premature aging, immediate 
darkening. Extended exposure could lead to skin cancer. 

Inhalation: May be irritating to mucous membranes and upper respiratory 
tract. 

Ingestion: No known applicable information. 

Subchronic and Chronic Effects of Overexposure: 

No known applicable information. 

Other Health Effects: 

No known applicable information. 

Health Hazard Categories: 

Animal Human 	 Hnimal Human 

Rnown Carcinogen 	Toxic 
Suspect Carcinogen 	Corrosive 
Mutagen 	_ _ Irritant 	 _X 	_X 
Teratogen 	 Target Organ Toxin 	X 	X 
Allergic Sensitizer 	Specify - Skin Hazard-Photosensitization 
Highly Toxic 

First Aid and Emergency Procedures: 

Eye: Immediately flush eyes with running water for at least 
fifteen minutes. If irritation develops, seek medical 
attention. 

Skin: Immediately wash skin with soap and water for at least 
fifteen minutes. Zf irritation develops, seek medical 
attention. 

Inhalation: Remove from exposure. If breathing becomes labored or 
irritation develops, seek medical attention. 

Ingestion: Immediately induce vomiting, only if subject is conscious. 
Seek medical attention. 

G. Physical Data 
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Appearance: 
Odor: 

Boiling Point: 
Vapor Pressure: 

Vapor Density (Air = 1): 
solubility in Water: 

Specific Gravity (1420 = 1): 
Percent Volatile by Volume: 

Evaporation Rate (Butyl Acetate = 1): 
Viscosity: 

White Solid 
Mild 
466F (242C) 
Not Bstablished 
Not Established 
Not Established 
1.00 
Not Established 
Not Established 
Not Established 

H. Fire and Explosion Data 

Flash Point (Method Used): 208F (98C) (Estimate) 
Flammable Limits (°s by Volume in Air): LEL - Not Established 

UEL - Not Established 

Fire Extinguishing Media: Dry chemical, foam or carbon 
dioxide (CO2) 

Special Fire Fighting Procedures Evacuate area of all unnecessary 
personnel. Shut off source, if 
possible. Use NIOSH/MSHA 
approved self-contained 
breathing apparatus (SCBA) and 
other protective equipment 
and/or garments described in 
Section C if exposure conditions 
warrant. Water fog or spray 
may be used to cool exposed 
equipment and containers. 	' 

Fire and Explosion Aazards: Carbon oxides and various 
hydrocarbons formed when burned. 

I. Spill, Leak and Disposal Procedures 

Precautions Required if Material is Released or Spilled: 

Evacuate area of all unnecessary personnel. Wear protective 
equipment and/or garments described in Section C if exposure 
conditions warrant. Contain spill and control dusts. Keep out of 
water sources and sewers. Vacuum up or spray with water and scoop 
up and place in impervious bags or containers. 	. 

Waste Disposal (Insure Conformity with all Applicable Disposal Regulations): 

Incinerate or otherwise manage at a RCRA permitted waste management 
facility. 

J. DOT Transportation 
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Shipping Name: 
Hazard C1ass: 

ID Number: 
Packing Group: 

Marking: 
Label: 

Placard: 
Hazardous Substance/RQ: 

Shipping Description: 
Packaging References: 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

K. RCRA Classification - Unadulterated Product as a 
Waste 

Prior to disposal, consult your environmental contact to determine 
if the TCLP (Toxicity Characteristic Leaching Procedure, EPA Test 
Method 1311) is required. Reference 40 CFR part 261. - 

L. Protection Required for Work on Contaminated 
Equipment 

Contact immediate supervisor for specific instructions before work 
is initiated. Wear protective equipment and/or garments described 
in Section C if exposure conditions warrant. 

M. Hazard Classification 

_X_ This product meets the following hazard definition(s) as defined by 
the Occupational Safety and Health Hazard Communication Standard (29 
CFR Section 1910.1200); 

Combustible Liquid 	_ Flammable Aerosol 	_ Oxidizer 
Compressed Gas 	_ Explosive 	_ PyrophoYic 
Flammable Gas 	X Health Hazard (Section F) 	Unstable 
Flammable Liquid 	Organic Peroxide 	Water Reactive 
Flammable Solid 

Based on information presently available, this product does not meet 
any of the hazard definitions of 29 CF& Section 1910.1200_ 

N. Additional Comments 

SARA 313 

As of the preparation date, this product did not contain a 
chemical or chemicals subject to the reporting requirements of 
Section 313 of Title III of the Superfund Amendments and 

http://seweb2.phillips66.com/hes/msds.nsf/21a3a60b39343.../a07269e8412414b8862565d2004a145d?OpenDocumen  12/30/98 
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' Reauthorization Act of 1986 and 40 CFR Pait 372, 

Phillips Petrolcum(2ompany (mrerences W Phillips Pcwlcum Company or Phillips includes'rts divisior.s, aRliales and subsidiarics) bclieves tLat ihe infomtation contain ~ hemn ~ncluding dala and 

	

stalemenfa) is accurete as of ~he 	hereoL NO WARRANTY OF MERCHANIABILIiY, FfFNESS FOR ANY PARTICl1LAR PURPOSE OR ANY OTiER WARRANIY, EXPRESS OR 
IMPLIED, IS I.1ADE AS CONCERNS THE INFORMATION HEREIN PROVIDED. The inrormauon providcd herein relz4s only to Ne sp«ific pmdua desigoaled and may rwtbe valid where such 
pmdt is usM in wmbination witb any inhec mmerials or in any pmcess. Fonher, since the wnditiov and meihods ofuse ofthe produci and information referred to hecein are bryond the eooirol of 
Phillips, Phillips expressly disclaims any and zll liability as b any ,  resoltc obotined or arising Gom any use ofthe product or sucb unkhmmoo. N. svtcmcnt made herein shall be wnswN as a 
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MATERIAI. SAFETY DATA SHEET 

Phenanthrene,98+% 
96981 

**** SECTION I- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Phenanthrene, 98+ 0/. 

Company Identification: Acros Organics N.V. 
One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

•*" SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS '+t+ 

~ ----------------+-------------------------_-----------------------+-----------+ 
~ 	CAS# 	I 	Chemical Name 	I 	°s 	I EINECS# ~ 
~ ---------------- I-------------------------------------- ---------- I -----------  ~ 
~ 	85-01-8 lPhenanthrene 	 198.0 	I 201-581-5 ~ 
+----------------+-------------------------------------------------+-----------+ 

Hazard Symbols: T 
Risk Phrases: 45 

•"' SECTION 3 - HAZARDS IDENTIFICATION +*+' 

EMERGENCY OVERVIEW 
Appearance: brown. 	. 
Caution! May cause respiratory tract irritation. May cause allergic 
skin reaction. May cause digestive tract irritation. Cancer suspect 
agent. May cause eye and skin irritation. Powdered material may form 
explosive dust-air mixtures.  
Target Organs: None. 

Potential Health Effects 
Eye: 

May cause eye irritation. 
Skin: 

May cause skin irritation. May cause photosensitization in certain 
individuals. 

Ingestion: 
May cause irritation of the digestive tract. 

Inhalation: 
- 	Inhalation of dust may cause respiratory tract irritation. 

Chronic: 
No information found. 

http://www.fislicul.com/fb/itv?16..f97 . msa0012.181..L. 	 1 /4/99 
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**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids. Get medical aid 
immediately. 

Skin: 
Get medical aid. Flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and shoes. 

Ingestion: 
Ifvictim is conscious and alert, give 2-4 cupfuls of milk or water. 
Never give anything by mouth to an unconscious person. Get medical 
aid immediately. 

Inhalation: 
 Remove from exposure to fresh air immediately. If not breathing, 
give artificial respiration_ If breathing is difficult, give oxygen. 
Get medical aid. 	' 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES *'** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. Dusts at sufficient concentrations can form 
explosive mixtures with air. During a fire, irritating and highly 
toxic gases may be generated by thermal decomposition or combustion. 

Extinguishing Media: 
Use water spray or dry chemical. 

Autoignition Temperature: - Not available. 
Flash Point: Not available. 

(estimated) Health: 1; Flammability: 1; Reactivity: 0 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Spills/Leaks: 	- 
Sweep up, then place into a suitable container for disposal. Avoid 
generating dusty conditions. Provide ventilation. 

**** SECTION 7- HANDLIN.G and STORAGE **** 

Handling: 
Wash thoroughly after.handling. Remove contaminated clothing and 
wash before reuse. Minimize dust generation and accumulation. Avoid 
contact with eyes, skin, and clothing. Keep container tightly closed. 
Avoid ingestion and inhalation. 

Storage: 
Keep container closed when not in use. Store in a tightly closed 
container. Store in a cool, dry, well-ventilated area away from 
incompatible substances. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use adequate ventilation to keep airborne concentrations low. 

, 	Exposure Limits 

* -------------------- - ------------------- * -------------------t-----------------*  
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~ 	Chemical Name 	I 	ACGIH I 	NIOSH 	JOSHA - Final PELSI 

I ------------------ _I ----------------- I ~ --------------------I -------------------  

~ Phenanthrene 	las benzene Inone listed 	lbenzene soluble 	I 
~ 	 I 	solubles: 	0.2 fraction: 	0.2 	~ 
~ 	 I mg/m3 	(listed mg/m3 TWA 
I 	 ~ under COAL TAR (includes 	~ 
I 	 ~ 	PITCHES). anthracene, Bi 

laP, 	phenanthreni 
le, 	acridine, 	~ 
I 	chrysene, 	~ 

~ 	 I ~ 	 land 	pyrene) 	(I 
I 	 I ~ 	 Ilisted 	under COl 
I 	 I I 	IAL TAR 	PITCHEI 

~ 	 I I 	Is). 	I 
-----------------------------------------  r-------------------------------------- 

OSHA Vacated PELs: 
Phenanthrene: 
benzene soluble fraction: 0.2 mg/m3 TWA (anthracene, BaP, 
phenathrene, acridine, (listed under COAL TAR PITCHES) 

Personal Protective Equipment 

Eyes: 
Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European 
Standard EN166. 

Skin: 
Wear appropriate protective gloves to prevent skin 
exposure. 

Clothing: 
Wear appropriate protective clothing to prevent skih 
exposure. 

Respirators: 
Follow the OSHA respirator regulations found in 29CFR 
1910.134 or European Standard EN 149. Always use a 
NIOSH or European Standard EN 149 approved respirator 

 when necessary. 

++++ SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: Solid 
Appearance: brown 
Odor: None reported 
pH: Not available. 
Vapor Pressure: 1 mm Hg 0116c 
Vapor Density: Not available. 
Evaporation Rate: Not available. 
Viscosity: Not available. 
Boiling Point: 340 deg C 
Freezing/Melting Point: 101 deg C 
Decomposition Temperature: Not available. 
Solubility:  insoluble 
Specific Gravity/Densitye 1.06309/cm3 
Molecular Formula: C14H10 
Molecular Weight: 170.23 

+*+x SECTION 10 - STABILITY AND REACTIVITY ++++ 

Chemical Stability: 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
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Incompatible materials, dust generation, strong oxidants. 
Incompatibilities with Other Materials: 

Strong oxidizing agents. 
Hazardous Decomposition Products: 

Carbon monoxide, carbon dioxide. 
Hazardons Polymerization: Has not been reported. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 85-01-8: SF7175000 

LD50/LC50: 
CAS# 85-01-8: Oral, mouse: LD50 = 700 mg/kg. 

Carcinogenicity: 
Phenanthrene - 

ACGIH: Benzene solubles: Al-confirmed human carcinogen (listed as 
NIOSH: occupational carcinogen (listed as COAL TAR PITCHES) 

NTP: Known carcinogen (listed as COAL TAR PITCHES). 
OSHA: Select carcinogen (listed as COAL TAR PITCHES). 
IARC: Group 3 carcinogen 

Epidemialogy: 
No data available. 	- 

Teratogenicity: 
No data available. 

Reproductive Effectse 
No data available. 

Neurotoxicity:  
No data available. 

Mutagenicity: 
No data available. 

Other Studies: 
No data available. 

***+ SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
Not available. 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 
RCRA U-Series: NOne listed. 
Not listed as a material hanned from land disposal 
according to RCRA. 

**** SECTION 14 - TRANSPORT SNFORMATION **** 

US DOT 
No information available 

IMO 
Not regulated as a hazardous material. 

IATA 
Not regulated as a hazardous material. 

RID/ADR 
Not regulated as a hazardous material. 

Canadian TDG 
No information available. 
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***x SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 	 ' 
TSCA 

CAS# 85-01-8 is listed on the TSCA inventory. 
Health & Safety Reporting List 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the chemicals in this product are under a Chemical Test Rule. 
 Section 12b 

None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule 

None of the chemicals in this material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
CAS# 85-01-8= final RQ = 5000 pounds (2270 kg) 

Section 302 (TPQ) 
None of the chemicals in this product have a TPQ. 

SARA Codes 
CAS # 85-01-8: acute. 

Section 313 
This material contains Phenanthrene (CAS# 85-01-8, 98 0 1s),which is 
subject to the reporting requirements of Section 313 of SARA Title 
III and 40 CFR Part 373. 

Clean Air Act:  
This material does not contain any hazardous air pollutants. 

. 

	

	This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 85-01-8 is listed as a Priority Pollutant under the Clean Water 
Act. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSEA. 

STATE 
Phenanthrene can be found on the following state right to know lists: 
California, New Jersey, Pennsylvania, Minnesota, (listed as COAL TAR 
PITCHES), Massachusetts. 
California No Significant Risk Level: 
None of the chemicals in this product are listed.  

European/International Regulations 
European Labeling in Accordance with EC Directives 

Hazard Symbols: T  
Risk Phrases: 
 R 45 May cause cancer. 
Safety Phrases: 

S 24/25 Avoid contact with skin and eyes. 
WGR (Water Danger/Protection) 

. 	CAS# 85-01-8: No information available. 
Canada 

CAS# 85-01-8 is listed on Canada's DSL/NDSL List. 
This product has a WHMIS classification of D2B. 
CAS# 85-01-8 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits 
CAS# 85-01-8 (listed as coal tar pitches): OEL-UNZTED KINGDOM:TWA 0.14 
mg/m3 JANUARY 1993, OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check A 
CGIH TLV. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM.check ACGI TLV 
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**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 2/01/1996 Revision #1 Date: 7/14/1998 

The infomation above is believed to be accurate and represents the best' 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting £rom its use. Users 
should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way sha11 Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 	. 

Back to product infoimation. 
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B eLi ~► 	 SAFETY DATA SHEETpl^w
~h Kalama, 

InC MATERIAL  

1296 Third Street N.W. Kalama, WA 98625 

Phone: (360) 673-2550 Fac: (360) 673-3564 

BFGoodrich Kalama Emergency Phone (360) 673-2550 CHEMTREC (800) 424- 
9300 

PROD 
 

UCT INFORMATION  

CHEMICAL NAME: PHENOL 

SYNONYMS: Carbolic Acid - monohydroxy 
benzene 

FAM I LY: Phenols 

MOLECULAR FORMULA: CsHSOH 

MOLECULAR WEIGHT: 94.11 

CAS REG #: 108-95-2 

II 	 SUMMARY OF HAZARDS 

DANGER! 	PHENOL IS A POISON THAT CAUSES SEVERE EYE AND SKIN BURI 

LETHAL AMOUNTS OF PHENOL MAY BE ABSORBED THROUGH SP 

PHENOL MAY BE FATAL IF SWALLOWED OR INHALED 

III 	 PHYSICAL PROPERTIES 

http_//www. kci-frccdoni.cotn/phenlmsd. htm 	 1/ 1/99 
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APPEARANCE: Colorless to pale pink crystals or liquid 

ODOR: Characteristic, often referred to as a"hospital smell" 

BOILING POINT: 359 °F (182°C) 

MELTING POINT: 104-106°F (40-41°C) 

VAPOR PRESSURE: 0.36 mm Hg @ 68°F (20°C) 

SPECIFIC GRAVITY: 1.04 @ 41/4°C (liquid) (H2O=1) 

WEIGHT PER GALLON: 8.67# @ 105°F (40.6°C) 

VAPOR DENSITY: 3.24 (Air-1) 

% VOLATILE: 100 

EVAPORATION RATE: <1 (Butyl Acetate=l) 

SOLUBILITY IN WATER: Moderate (8.4 g/100g @ 68°F) 

IV 	 FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT (TCC): 175°F (79°C) 

FLAMMABLE LIMITS (in air): LEL is 1.7%; UEL is 8.6% 

AUTOIGNITION TEMP: 1319°F (715°C) 

DECOMPOSITION TEMP: Not determined 

FIRE and EXPLOSION HAZARDS : Decomposition under fire conditions will generate 
carbon monoxide and phenol, and may generate other toxic vapors. 

FIRE FIGHTING INFORMATION : Use CO2, foam or dry chemical to extinguish fire. 
Water fog can be used to cool a fire, but for extinguishment, foam or dry chemical 
are preferred. Avoid spreading fire by water flooding. Wear self-contained, positive- 
pressure, breathing apparatus and full fire-fighting protective clothing. Use water to 
keep containers cool. 
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V 	 H.M.LS.IN.F.P.A. HAZARD RATlNGS FOR PHENOL 

H.M.I.S. 	N.F.P.A. 

HEALTH 	 3 	 3 

FLAMMABILITY 	2 	 2 

REACTIVITY 

vl 	 !-IEALT!-I HAZARD INFORMATION 

LD50  (ORAL RAT): 414 mg / kg LD50 (SKN-RAT): 669 mg / kg 

LC50  (RAT): 316 mg / m3 

PERMISSIBLE EXPOSURE LIMIT (PEL) : PEL is 5 parts phenol per million parts of air 
(ppm), averaged over an eight hour work shift. This may also be expressed as 19 
milligrams of phenol per cubic meter of air. 

CARCINOGEN ( IARC / NTP / 29CFR ) : No 

ACUTE HEALTH HAZARDS : 

Inhalation : Inhalation of phenol vapors can cause severe lung damage and systemic 
poisoning. 

E_ye Contact : Can cause severe eye damage and blindness. 

Skin Contact : Does not cause pain but causes a whitening of the exposed area. If 
not removed promptly, it may cause severe burns and/or systemic poisoning. 

Ingestion : May be fatal if swallowed. 

CHRONIC HEALTH HAZARDS : Repeated or prolonged exposure to phenol may cause 
chronic phenol poisoning. The symptoms of chronic phenol poisoning include 
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vomiting, difficulty in swallowing, diarrhea, lack of appetite, headache, fainting, 
dizziness, 

dark urine, mental disturbances, and possibly a skin rash. Liver damage and 
discoloration of the skin may occur. 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE : None 

EMERGENCY FIRST AID : 

Inhalation : If a person breathes in large amounts of phenol, move the exposed 
person to fresh air at once. If breathing has stopped, perform artificial respiration. 
Keep the affected person warm and at rest. Get medical attention immediately. 

Eye Contact : If solid or liquid phenol or liquids containing phenol get into the eyes, 
wash eyes immediately with large amounts of water, lifting the lower and upper lids 
occasionally. Get medical aiiention immediately. Contact lenses should not be worn 
when working with phenol. 

Skin Contact : If solid or Iiquid phenol or liquids containing phenol get on the skin, 
promptly wash the contaminated skin using soap or mild detergent and water. If solid 
or liquid phenol or liquids containing phenol penetrate through the clothing, remove 
the clothing immediately and wash the skin using soap or mild detergent and water. 
Get medical attentioh immediately. 

Ingestion : When solid or liquid phenol, or liquids containing phenol have been 
swallowed and the person is conscious, give the person large quantities of water 
immediately. After the water has been swallowed, try to get the person to vomit by 
having him touch the back of his throat with his finger. Do not make an unconscious 
person vomit. Get medical attention immediately. 

VII PROTECTIVE EQUIPMENT AND EXPOSURE CONTROL METHODS 

Employees should be provided with (and required to wear) impervious clothing, 
gloves, face shields (eight inch minimum), and any other appropriate protective 
clothing necessary to prevent any possibility of skin contact with solid or liquid 
phenol or liquids containing phenol. If employee's clothing has had any possibility of 
being contaminated with solid or liquid phenol or liquids containing phenol, 
employees should change into uncontaminated clothing before leaving the work 
premises. 

Clothing which has had any possibility of being contaminated with solid or liquid 
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phenol or liquids containing phenol should be placed in closed containers for 
storage until it can be discarded or until provision is rnade for the removal of phenol 
from the clothing. If the clothing is to be Iaundered or otherwise cleaned to remove 
the phenol, the person performing the operation should be informed of phenol's 
hazardous properties. 

Where there is any possibility of exposure of an employees body, and/or eyes, to 
solid or liquid phenol or liquids containing phenol, facilities for quick drenching of 
the body and an eyewash fountain (safety shower with eye bath) should be provided 
within the immediate work area for emergency use. 

Employees should be provided with (and required to use) dust and splash- proof 
safety goggles and full face shield where there is any possibility of solid or liquid 
phenol or liquids containing phenol contacting the eyes. 

Engineering controls, including adequate local exhaust ventilation, should be used 
to reduce environmental concentrations to the permissible exposure level. If the use 
of respirators is necessary, use only those approved by N.I.O.S.H. In that case, a 
complete respiratory program (including training, maintenance, and inspection, etc.) 
should be instituted. 

Vlll 	 REACTIV/TY DATA 

STABILITY : Stable 	HAZARDOUS POLYMERIZATION : Will not occur 

INCOMPATIBLE MATERIALS : Contact with strong oxidizing agents (especially 
calcium hypochlorite) may cause fires and explosions: Hot liquid phenol will attack 
magnesium, lead, and zinc metals. 

HAZARDOUS DECOMPOSITION PRODUCTS : Incomplete combustion will product 
carbon monoxide and phenol and other potentially toxic and / or poisonous vapors. 

IX 	 SPILL OR LEAK PROCEDURES 

Persons not wearing protective equipment and clothing should be restricted from 
areas of spills or leaks until cleanup has been completed. 

Remove sources of ignition, stop release, and provide adequate ventilation. 

ht(l)://www-kci-freedoni.com/pheiilinsd.htiii 	 1/1/99 



phenlmsd 
	

Page 6 of 7 

Prevent flow to sewer and public waters. Recover free product, if possible. Cover 
spill with inert, non-combustible absorbent material and remove to a closed disposal 
container. Report spill as per regulatory requirements. 

Leaking drum should be emptied or placed into an oversized (recovery) drum. 

X 
	

WASTE DISPOSAL 

Disposal must be made in accordance with applicable governmental regulations. 

Do not contaminate any streams, lakes, or ponds. 

XI 	 ADDlTIONAL PRECAUTIONS 

Store as a NFPA Class III A liquid. Keep fire and sparks away from drums. Since 
empty containers retain product residue, do not cut, drill, grind, or weld on or near 
the container until it is thoroughly cleaned. 

Isolate, vent, drain, wash and purge systems or equipment before maintenance or 
repair. Remove all ignition sources. Check atmosphere for flammables and oxygen 
deficiencies. Use adequate personal protective equipment. Comply with regulations 
governing confined space entry. 

XII 	 OSHA 1 SARA TITLE lll I TSCA INFORMATION  

We have evaluated Phenol using the criteria in OSHA's Hazard Communication 
Regulation (29CFR 1910.1200): 

Phenol  is considered hazardous  under this OSHA Standard. 

Phenol  is listed  as an Extremely Hazardous Substance under Section 302 of SARA 
Title III. 

Phenol  is subiect to the reporting requirernents  of Sections 311 or 312 of SARA Title 
III. 

Phenol  is on the List  of Toxic Chemicals in Section 313 of SARA Title 111. 

Phenol  is included  in the current TSCA Inventory List. 
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THIS INFORMATION IS FURNISHED WITHOUT WARRAIdTY, REPRESENTATION; INDUCEMENT, OR 
LICENSE OF ANY KIND, EXCEPT THAT 1T IS BELIEVED ACCURATE TO THE BEST OF OUR 
KNOWLEDGE, OR OBTAINED FROM SOURCES BELIEVED TO BE ACCURATE. BFGOODRICH 
KALAMA DOES NOT ASSUME ANY LEGAL RESPONSIBlLITY FOR USE OR RELIANCE UPON SAME. 
CUSTOMERS ARE ENCOURAGED TO CONDUCT THEIR OWN TESTS. BEFORE USING ANY 
CHEMICAL, READ ITS LABEL AND PRODUCT LITERATURE. 

Retum to BFGoodrich Kalama Product Information Paee 

V isitors: 

6/1/98 
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MATERfAL SAFETY DATA sHEET (MSDS) 
MATERIAI. SAFETY DATA SItEET 

EM SCIENCE 

11. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Manufacturer .............: 	Preparation Date.: 8/11/93 	. 

EM SCIENCE 
A Division of EM Industries 	Information Phone Number.: 856-423-6300 
P.O. Eox 70 	Hours: Mon. to Fri. 8:30-5 
480 Democrat Road 	Chemtrec Emergency Number: 800-424-9300 
Gibbstown, N.J. 08027 	Hours: 24 hrs a day - 

Catalog Number(s): 

821051 

Product Name: 
Pyrene 
Synonyms: 
N/A 
Chemieal Family: 
Aromatic 
Formula: 

C 16HI0 

Molecular Weight.: 
202.26 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

Component 	CAS # 	Appr °s 

Pyrene 
129-e0-0 	 100% 

3. I3AZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
IRRITATING TO SKIN, EYES AND MUCOUS MEMBRANES. 

 MAY BE HARMFUL IF SWALLOWED. 

Appearance: 
Colorless-yellowisli powder with practically no odor 



POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

Symptoms of Exposure: 
May be hannfirl if swallowed. Irritatutg on contact with skin, eyes or mucous membrdnes. 

Medical Cond. Aggravated by Exposure: 
Data not available. 

Routes of Entry: 
Inhalation, ingestion 

Carcinogenicity: 
The material is not listed (IARC, NTP, OSHA) as cancer causing 
agent. 
IARC Cancer Review: Animal, No Evidence 

4. FIRST AID MEASURES 

Emergency First Aid: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Skin: hnmediately flush thoroughly with large amounts of water. 
Eyes: Immediately flush thorougbly with water for at least 15 
ntinutes. 
Inlialatiom Remove to fresh air, give artificial respiration if 
breathing has stopped. 
Ingestion: If conscious, drink water and induce vomiting 
immediately as dinected by medical personneL Never give anything 
by mouth to an unconscious person. 

5. FIRE FIGHTING MEASURES 

Flash Point (N): N/A 
Flammable Linuts LEL (%): N/A 
Flammable Limits UEL (%): N/A 
Exfinguislimg Media: 
Water spray jet, CO Z, foam, dry powder 

Fire Fighfing Procedures: 
Wear self-contained breathing apparatus and protective clothing. 

Fire & Explosion Hazards: 
Thermal decomposition produces toxic fiunes. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response: 
Evacuate the area of all unnecessary personnel. Wear suifable protective equipnient listed under Exposure / Personal 
Protection. Eliniinate any ignition sources until the area is detem ined to be free from explosion or fire hazards_ Contain the 
release and ehminate its source, if this can be done without risk_ Take up and containeoze for proper disposal as described 



under Disposal. Comply with Federal, State, and local regulations on reporting releases. Refer to Regulatory Information for 
reportable quantity and other regulatory data. 

7. IIANDLING AND STORAGE 

Handling & Storage: 
Keep container closed. Store at controlled room temperature. Do not breathe dust or vapor. Do not get in eyes, on skin, or 
on clothing. 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 
Venfilation, Respiratory Protecfron, Protective Clothing, Eye Protection: 
Material should be handled or trdnsferred in an approved fiune hood or with adequate ventilation. Protective gloves should be 
wom to prevent skin contact (Neoprene or equivalent) Safety glasses with side sbields should be wom at all times. 

Work/Hygenic Practices: 
Wash thoroughly a$er handling. Do not take intemally. Eye wash and safety equipment should be readily available. 

EXPOSURE GUIDELINES 

OSHA-PEL: 

TWA 	STEL 	CL 
Component PPM 	MG/M3 PPM 	MG/M3 PPM 	MG/M3 Skin 

Pyrene 

ACGIII - TLV: 

TWA 	STEL 	CL 
Component PPM 	MG/M3 PPM 	MG/M3 PPM 	MG/M3 Skin 

Pyrene 

If there are no exposure limit numbecs listed in the Exposure Guidelines chart, this iudicates that no OSHA or ACGIH 
exposure limts have been established. 

9. PHYSICAL AND CI-IF,MCIAL PROPERTIES 

Boiling Point (C 760 mmHg) : 360C 
Melting Point (C) : 150C 
Specitic Gravity (H z0 = 1) : 1.3 

Vapor Pressure (nrm Hg) : N/A 
Percent Volatile by vol (%): N/A 
Vapor Density (Air = i) : N/A 
Evaporation Rate (BuAc = 1): N/A 



Solubility in Water (%) : lnsoluble 
Appearance : 
Colorless-yellowish powder with practically no odor 

10. STABILITY AND REACTIVITY 

Stability: Yes 

Hazardous Polymerizafion: 
Does not occur 

Hazardous Decomposition: 
COX  

Condifions to Avoid: 
None indicated 

Materials To Avoid: 

Water 
Acids 

) Bases 
t ) Corrosives 
( ) Oxidizers 
(X) Other: none indicated 

11. TOXICOLOGICAL INFORMATION 

Toxicity Data 

orl-mus LD50: 800 mg/kg 

Toxicological Findings: 
Tests on laboratory animals indicate material may produce adverse 
mutagenic effects and cause tumors. 
Cited in Registry of Tmcic Effects of Chemical Substances (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA Waste Numbers: 

Treatment: 
Material does not bave an EPA Waste number and is not a listed waste, however consultation with a pemiitted waste 
disposal site (TSD) should be accomplished_ 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE W[TFI ALL 
CURRENT LOCAL, STATE AND FEDERAL REGULATIONS_ 



113. TRANSPORT INFORMATION 

DOT Proper Shipping Name: 
Environmentally Hazardous Substance, Solid, n.o.s. (Pyrene) 

DOT ID Number : 
UN3077 

14. REGULATORY INFORMATION 

TSCA Statement: 
The CAS number of this product is listed on the TSCA Inventory. 

SARA SARA CERCLA 

Component EHS EHS TPQ RQ 

- (302) (lbs) (lbs) 

Pyrene 
y 1000/1o00o 5000 

OSHA 	SARA 	DeMinimis 

Component 	Floor List 	313 	for SARA 313 
(%) 

Pyrene 
Y 

If there is no infom ation listed on the regulatory information chart, this indicates that the chemical is not covered by the 
specific regulation listed. 

15. OTHER INFORMATION 

Comments: 
None 

NFPA Hazard Rafings: 

Health 	: 1 
Flammability 	: 0 
Reactivity 	: 0 
Special Hazards : 

Revision History: 4/28/88 3/1/91 8/15/91 

I = Revised Section 

N/A = Not Available 

N/E = None Establised 



The statements contained herein are offered for infocmational putposes only and aie based upon technical data that EM 
Science believes to be accurate. It is intended for use only by persons having the necessary technical skill and at their own 
discretion and rislc Since conditions and manner of use are outside our control, we make NO WARRANTY, EXPRESS OR 
IMPLIED, OR MERCHANTABILITY, FITNESS OR OTHERWISE. 



MATERIAL SAFETY DATA SHEET 
	

Page i of 6 

MATERIAL SAFETY DATA SHEET 

Benzo(a)pyrene, 98% 
37175 

**** SECTION I- CHEMICAL PRODUCT ANDCOMPANY IDENTIFICATION **** 

MSDS Name: Benzo(a)pyrene, 98% 

3,4-Benzopyrene, 3,4-Benzpyrene 
Company Identification: Acros Organics N.V. 

One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

-________________-_ 	_-______ 	____,______+__________-___________- 

~ 	CAS# 	I 	Chemical Name 	 I EINECS# ~ 
~ ---------------- I --------------------------- 	------- ----------- 
~ 	50-32-8 lBenzo[a]pyrene, 98% 	 200-028-5 ~ 
+________________+___--______-_______-_____________-----------__----___________- 

Hazard Symbols: T  
Risk Phrases: 45 46 60 61 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: slightly brown. 
Cancer suspect agent. 
Target Organsc None. 

Potential Health Effects 
The toxicological properties of this material have not been 
investigated. Use appropriate procedures to prevent opportunities 
for direct contact with the skin or eyes and to prevent inhalation. 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids. 

Skin= 
Flush skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes_ 

Ingestion:  
Do NOT induce vomiting_ Allow the victim to rinse his mouth and then 
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to drink 2-4 cupfuls of water, and seek medical advice. 
Inhalation: 	 . 

Remove from exposure to fresh air immediately. 
Notes to Physician:  

Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. 

Extinguishing Media: 
In case of fire, use water, dry chemical, chemical foam, or 
alcohol-resistant foam. 

Autoignition Temperature: Not available. 
F1ash Point: Not available. 
NFPA Rating: Not published. 
Explosion Limits, Lower: Not available. . 

Upper: Not available_ 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
 in Section 8_  

Spills/Leaks: 
Sweep up, then place into a suitable container for disposal. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Not available. 

Storage: 
Not available. 

*+** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use adequate general or local exhaust ventilation to keep airborne 
concentrations below the permissible exposure limits. 

Exposure Limits  
-____________________+____________----___+_____________-_____+_________________+ 

~ 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	IOSHA - Final PELSI 
~ -------------------- I ------------------- I ------------------- I ----------------- I 
~ Benzo[a]pyrene, 98°slas benzene 	inone listed 	lbenzene soluble I 

~ 
~ 
~ 

-____________________. 

solubles: 0.2 
mg/m3 (listed 
under COAL TAR 
PITCHES) 

	

fraction: 0_2 	( 

	

mg/m3 TWA 	~ 

	

(includes 	~ 
anthracene, BI 

aP, 	phenanthrenl 
e, 	acridine, 	~ 

chrysene, ~ 
and 	pyrene) (I 
listed under COI 
AL TAR 	PITCHEI 
S) . 	 I ------------------- 

OSHA Vacated PELS: 
Benzo[a]pyrene, 98%: 
benzene soluble fraction: 0.2 mg/m3 TWA (anthracene, BaP, 
phenathrene, acridine, (listed under COAL TAR PITCHES) 
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 Personal Protective Equipment 

Eyes: 
Wear safety glasses and chemical goggles if splashing 
is possible. 

Skin: 
Wear appropriate protective gloves and clothing to 
prevent skin exposure. 

Clothing: 
Wear appropriate protective clothing to minimize 
contact with skin_ 

Respirators: 
Wear a NIOSH/MSHA or European Standard EN 149 
approved full-£acepiece airline respirator in the 
positive pressure mode with emergency escape 
provisions. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: 
Odor: 
pH: 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
Viscosity: 
Boiling Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
Solubility: 
Specific Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Not available. 
slightly brown 
None reported. 
Not available_ 
Not available.   
Not available. 
Not available. 
Not available. 
495 deg C@ 760.00mm Hg 
175 - 177 deg C 
Not available_ 	_ 
3 mg/1 
Not available. 
C20H12 
252.31 

**** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Not available.  

Incompatibilities with Other Materials: 
Oxidizing agents_ 

Hazardous Decomposition Products: 
Carbon monoxide, carbon dioxide. 

Hazardous Polymerization: Has not been reported_ 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 50-32-8: DJ3675000 

LD50/LC50: 
Not available. 

Carcinogenicity: 
Benzo[a]pyrene, 98% - 

ACGIH: A2-suspected human carcinogen 
California: carcinogen - initial date 7/1/87 	. 

NIOSH: occupational carcinogen (listed as COAL TAR PITCHES) 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
IARC: Group 2A carcinogen 
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**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
Not available. 

~[~Pi[c~►76Y1iR4ARofiN6Yw►7~t 7y a 006~ 

Dispose o£ in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
None listed. 
RCRA D-Series Chronic Toxicity Re£erence Levels: None. 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 
RCRA U-Series: CAS# 50-32-8: waste number UO22. 
CAS# 50-32-8 is banned from land disposal_according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: 
Hazard Class: 

UN Number: 
Packing Group: 

IMO 
Shipping Name: 
Hazard Class: 

UN Number: 
Packing Group: 

IATA 

TOXIC SOLID, ORGANIC, N.O.S.* 
6.1 
2811 
I 

TOXIC SOLID, ORGANIC, N.O.S. 
6.1 
2811 
I 

Shipping Name: TOXIC SOLID, ORGANIC, N.O.S.* 
Hazard Class: 6.1 

UN Number: 2811 
Packing Group: I 

RID/ADR 
Shipping Name: TOXIC SOLID, ORGANIC, N.O.S. 

Dangerous Goods Code: 6.1(25A) 
UN Number: 2811 

Canadian TDG 
No information available. 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 50-32-8 is listed on the TSCA inventory. 
Health & Safety Reporting List 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 
None of the chemicals in this product are under a Chemical Test Rule. 

Section 12h  
None of the chemicals are listed under TSCA Section 12b. -  

TSCA Significant New Use Rule 
None of the chemicals in this material have a SNUR under TSCA. 

SARA 
Section 302 (RQ) 
CAS# 50-32-8: final RQ = 1 pound (0_454 kg) 

Section 302 (TPQ) - 
None of the chemicals in this product have a TPQ. 

SARA Codes 
CAS # 50-32-8: acute, chronic. 

Section 313 
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This chemical is not at a high enough concentration to be reportable 
under Section 313. 
No chemicals are reportable under Section 313. 

Clean Air Act: 
 This material does not contain any hazardous air pollutants. 

This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals in this product are listed as Hazardous 

 8ubstances under the CWA. 
 CAS# 50-32-8 is listed as a Priority Pollutant under the Clean Water 

Act. 
None of the chemicals in this product are listed as Toxic Pollutants 
under the CWA. 

OSHA: 
None of the chemicals in this product are considered highly hazardous 
by OSHA. 

STATE 
Benzo[a]pyrene, 98% can be found on the folIowing state right to know 
lists: California, New Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts.  
The following statement(s) is(are) made in order to comply with 
the California Safe Drinking Water Act: 
WARNING: This product contains Benzo[a]pyrene, 98%, a chemical known 
to the state of California to cause cancer_  
California No Significant Risk Level: 
CAS# 50-32-8: no significant risk level = 0.06 ug/day 

European/International Regulations 	. 
!.. 	 European Labeling in Accordance with EC Directives 
, 	Hazard Symbols: T 
 Risk Phrases: 

R 45 May cause cancer. 
R 46 May cause heritable genetic damages. 

. 	R 60 May impair fertility. 
R 61 May cause harm to the unborn child. 

Safety Phrases: 
S 45 In case of accident of if you feel unwell, seek 
medical advice immediately (show the label where 
possible). 

 S 53 Avoid exposure - obtain special instructions 
before use. 

WGK (Water Danger/Protection) 
CAS# 50-32-8: No information available.  

Canada 
CAS# 50-32-8 is listed on Canada's. DSL/NDSL List. 
This product has a WHMIS classification of D2A. 
CAS# 50-32-8 is not listed on Canada's Ingredient Disclosure List. 

Exposure Limits 
CAS# 50-32-8:, OEL-AUSTRALTA;Carcinogen. OEL-BELGIUM;Carcinogen 
FINLAND:TWA 0.01 mg/m3;Skin;Carcinogen. OEL-FRANCE;Carcinogen_ OEL-GER 
MANY;Carcinogen. OEL-RUSSIA:STEL 0.00015 mg/m3;Carcinogen. OEL-SWEDEN: 
TWA 0.005 mg/m3;STEL 0.03 mg/m3;Skin. OEL IN BULGARIA, COLOMBIA, JORDA 
N, KOREA check ACGIH TLV. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check 
ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 3/01/1994 Revision #2 Date: 9/02/1997 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use_ Users 
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should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 	. 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

Back to product information. 

http://www.fisherl.conilfb/itv?16..f97..msa0002374._1_ 	 1/2/99 



MATERIAL SAFETY DATA SHEET 
	

Page I of 5 

MATERIAL SAFETY DATA SHEET 

Dibenzaa,h_anthracene, 99% (uv-vis) 
66416 

**** SECTION 1- CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Dibenzaa,h_anthracene, 99% (uv-vis) 

Company Identification: Acros Organics N.V. 
One Reagent Lane 
Fairlawn, NJ 07410 

For information in North America, call: 	800-ACROS-01 
For emergencies in the US, call - CHEMTREC: 800-424-9300 

**** SECTION 2- COMPOSITION, INFORMATION ON INGREDIENTS **** 

-k.---------------  ------ ------_---- --- ---_-_-_---------- ---- ---------------------+ 
~ 	CAS# 	I 	Chemical Name 	I 	$ 	I EINECS# ~ 
~ ---------------- I------------------ ------ - ------ - ------  ---------- ----------- ~ 
~ 	53-70-3 iDibenz(a,h)anthracene 	 200-181-8 1 
-----------------+--------_---------__--__--__-_ 	*--_-------+------------+ 

Hazard Symbols: T 
Risk Phrases: 23/24/25 45 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Not available. 
Appearance: Not available. 
Not available_  
Target Organs: None. 

Potential Health Effects 
The toxicological properties of this material have not been 
investigated. Use appropriate procedures to prevent opportunities 
for direct contact with the skin or eyes and to prevent -inhalation_ 

**** SECTION 4- FIRST AID MEASURES **** 

Eyes: 
Flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower lids. Get medical aid 
immediately. 

Skin: 
Get medical aid. Fiush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and shoes. 
Remove contaminated clothing and shoes. 
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Ingestion:   
If victim is conscious and alert, give 2-4 cupfuls of milk or water. 
Get medical aid immediately. 

Inhalation: 	 - 
 Get medical aid immediately. Remove from exposure to fresh air 
immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5- FIRE FIGHTING MEASURES **** 

General Information: 
As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full 
protective gear. During a fire, irritating and highly toxic gases 
may be generated by thermal decomposition or combustion. 

Extinguishing Media: 
Use agent most appropriate to extinguish fire. 

Autoignition Temperature: Not available. 
Flash Point: Not available. 
NFPA Rating: Not published. 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6- ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
in Section 8.  

Spills/Leaks: 
Clean up spills immediately, observing precautions in the Protective 
Equipment section. 

**** SECTION 7- HANDLING and STORAGE **** 

Handling: 
Wash thoroughly after handling. Remove contaminated clothing and 
wash before reuse. Avoid contact with eyes, skin, and clothing. Avoid 
ingestion and inhalation. 

Storage: 
Store in a cool, dry place. Keep container closed when not in use. 

**** SECTION 8- EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls:  
Use process enclosure, local exhaust ventilation, or other 
engineering controls to control airborne levels. 

Exposure Limits 
-____________________+___________________-___________________-_________________- 

~ 	Chemical Name 	I 	ACGIH 	I 	NIOSH 	JOSHA - Final PELsI 
_ 	_ 	______________ 	____________ 

	

___________________ 	______________ 	_____ 
I Dibenz(a,h)anthraceinone listed 	lnone listed 	inone listed 	~ 
I 	ne 	I 	I 	I 	~ -____________________-______ 	__-___________________-_________________- 

OSHA Vacated PELS: 
Dibenz(a,h)anthracene: 

No OSHA Vacated PELs are listed for this chemical. 

Personal Protective Equipment 

Eyes: 
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Wear chemical goggles. 
Skin: 

Wear appropriate protective gloves to prevent skin 
exposure. 

Clothing: 
Wear appropriate protective clothing to minimize 
contact with skin. 

Respirators: 
A respiratory protection program that meets OSHA's 29 
CFR 11910.134 and ANSI Z88.2 requirements or European 
Standard EN 149 must be followed whenever workplace 
conditions warrant a respirator's use. 	. 

**** SECTION 9- PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: Not available. 
Appearance: Not available. 
Odor: Not available. 
pH: Not available. 
Vapor Pressure: Not available. 
Vapor Density: Not available. 
Evaporation Rate: Not available_ 
Viscosity: Not available. 
Boiling Point: Not available. 
Freezing/Melting Point: 265 deg C 
Decomposition Temperature: Not available. 
Solubility: Not available. 
Specific Gravity/Density: Not available. 
Molecular Formula: C22H14  
Molecular Weight: 278.34 

****.SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical Stability: 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Incompatible materials, strong oxidants. 

Incompatibilities with Other Materials: 
Not available. 

Hazardous Decomposition Products: 
Irritating and toxic fumes and gases. 

Hazardous Polymerization: Not available. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#= 
CAS# 53-70-3: HN2625000 

LD50/LC50: 
Not available. 

Carcinogenicity: 
Dibenz(a,h)anthracene - 

California: carcinogen - initial date 1/1/88 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
IARC: Group 2A carcinogen 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consistent with federal, state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
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None.listed. 	- 
RCRA D-Series Chronic Toxicity Reference Levels: None 
listed. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed.  
RCRA U-Series: CAS# 53-70-3: waste number U063. 
CAS# 53-70-3 is banned from 3and disposal.according 
to RCRA. 

SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: DYE INTERMEDIATE, SOLID, TOXIC, N.O.S.* 
Hazard Class: 6.1 

UN Number: 3143 
Packing Group: II 

IMO 
Shipping Name: DYE INTERMEDIATE, SOLID, TOXIC, N.O.S. 
Hazard Class: 6.1  

UN Number: 3143 
Packing Group: II 

IATA 
Shipping Name: DYE INTERNEDIATE, SOLID, TOXIC, N.O.S.* 
 Hazard Class: 6.1 

UN Number: 3143 
Packing Group: II 

RID/ADR 
Shipping Name: DYE INTERMEDIATE, SOLID, TOXIC, N.O.S. 

Dangerous Goods Code: 6.1(25B) 
UN Number: 3143 

Canadian TDG 
No information available. 	 ' 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 53-70-3 is listed_on the TSCA inventory. 
Health & Safety Reporting List 

None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules 

None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b 

None of the chemicals are listed under TSCA Section 12b_ 	. 
TSCA Significant New Use Rule 

None of the chemicals in this material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
CAS# 53-70-3: final RQ = 1 pound (0.454 kg) 

Section 302 (TPQ) 
None of the chemicals in this product have. a TPQ. 

Section 313 
This chemical is not at a high enough concentration to be reportable 
under Section 313. 
No chemicals are reportable under Section 313. 

Clean Air Act: 
This material does not contain any hazardous air pollutants. 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act:  
None of the chemicals in this product are listed as Hazardous 
Substances under the CWA. 
CAS# 53-70-3 is listed as a Priority Pollutant under the Clean Water 
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Act. 
-. 	None of the chemicals in this product are listed as Toxic Pollutants 

under the CWA. 	 - 
OSHA: 

None of the chemicals in this product are considered highly hazardous 
by OsHA. 

STATE 
Dibenz(a,h)anthracene can be found on the following state right to 
know lists: California, New Jersey, Florida, Pennsylvania, 
Minnesota, Massachusetts.  
The following statement(s) is(are) made in order to comply with 	. 
the California Safe Drinking Water Actc  

 WARNING: This product contains Dibenz(a,h)anthracene, a chemical 
known to the state of California to cause cancer. 
California No Significant Risk Leve1: 	 . 
CAS# 53-70-3: no significant risk level = 0.2 ug/day 

European/International Regulations  
European Labeling in Accordance with EC Directives 

Hazard Symbols: T 
Risk Phrases: 

R 23/24/25 Toxic by inhalation, in contact with skin . 
and if swallowed. 
R 45 May cause cancer. 

Safety Phrases: 
S 36/39 Wear suitable protective clothing and 
eye/face protection. 
S 53 Avoid exposure - obtain special instractions 
before use. 

WGK (Water Danger/Protection) 
CAS# 53-70-3: No information available. 

Canada 
None of the chemicals in this product are listed on the DSL/NDSL list. 
WHMIS: Not available. 
CAS# 53-70-3 is not listed on Canada's Ingredient Disclosure List. . 

Exposure Limits 
CAS# 53-70-3:. OEL-FRP.NCB;Carcinogen. OEL- GERMANY; Carcinogen 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 2/28/1995 Revision #2 Date: 4/05/1997 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 

 should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 
for any claims, losses, or damages of any third party or for lost profits - 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages. 

Back  to product information. 
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PHOTOIONIZATION DETECTOR (PID) 
HNu MODEL PI 101 and DL 101 

1.0 	PURPOSE 

The purpose of tivs SOP is to.provide general reference infonnation using the HNu Model PI 101 or DL 

101 photoionization detector (PID), or an equivalent or similar instrument, in the freld. Calibration and 

operation along with field maintenance ivill be included in this SOP. 

	

2.0 	SCOPE 

Tltis procedure provides information on the freld operation and general maintenance of the HNu (PID). 

Application of the information contained herein will ensure that this type of field monitoring equipment 

w ll be use3 properly., Review of the manufacturer s instruction manual is necessary for more ewmplete 

information. 

These procedures refer only tc> monitoring for health and safety. The methods are not directly applicable 

to surveillance of au quality for analytical purposes. 

	

3.0 	DEFINITIONS 

Ionization Potential - In this case, a numeric equivalent that expresses the amount of energy needed to 

replace an electron xvith a photorL This energ<y is fiurtLher defined of electron volts (eV). 

PID - Plhotoionization Detector 

ppm  - parts per million: parts of vapor or gas per million parts of air by volume. 

	

4.0 	RESPONSIBILITIES 

Proiect Mana~er - The Project Managcr is responsible for ensuring that project-specifrc plans arc in 

accordance Nvith these procedures, where applicable, or Qiat other approved procedures are developed. 

The Projcct Manager is responsible for selecting qualifted uidividuals for thc monitoring activilies. 
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Project Health and Safety Officer (PHSO) - The Project Health and Safety Officer is respoasible for 

developing a site-specific Health and Safety Plan (HASP) which specifies air monitoring requirements. 

Fieid Team Izader - It is the responsibility of the Field Team Leader to implement these procedures in 

the field, and to ensure that the Field Investigation Personnel performing air monitoring activities, have 

been briefed and tramed to execute these procedures before the start of site operations. 

On-Site Health and Safetv Officer (OSHSO) - The OSHSO is responsible for ensuring that the specifred 

air monitoring equipment is on site, calibrated, and used correctly by the Field Personnel. The SHSO 

wi11 coordinate these activities Fvith the Field Team L.eader. 

Field Investieation Personnel- It is the resnonsibility of the Field hivestigation Persocmel to follow these 

procedures or to follow documented project-specific procedures as directed by the Field Team 

Leader/Site Health and Safety Officer. The Field Investigation Personnel are responsible for 

documenting aII air monitoring results in both the Field Logbook and the daily Realtime Air Monitoring 

Log during each fietd investigation. 

5.0 PROCEDURES 

The HNu utilizes the principle of photoionization whereby contaminant molecules enter the ion chamber 

and electrons are displaced by ultraviolet photons producing positive ions. These displaced positive ions 

are in turn collected on a special electrode. As the positive ions cottect on the electrode, they create an 

electrical current wbich is amplified and displayed on the meter as a concentration in parts per million 

(Ppm) 

The HNu is only effective for contaminants that have ionization potenLials (IP) of less than or equal to 

the eiectron volt (eV) capacity of the lamp (i.e_, methane, having an[P of 12_98 eV, will not be detected 

at a lamp potential of 11.7 eV). The standard lamp is 10.2 eV with optional lamps of 9.5eV and 11.7eV, 

respectiveiy. For the PI 101, the span settings sl ould be as follows: 1 0 for 9.5 eV larnps; 9.8 for 10.2 

eV lamps; and 5.0 for 11_7 eV lamps. During cahbration, lhese span settings Nvill be adjusted as 

necessary, using tlie span control l:nob. 
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The follocving subsections will discuss HNu calibration, operation, and maintenance_ These sections, 

however, should not be used as a substitute for the manufacturer s instruction uianual. 

5.1 	Calibration 

For calibration purposes, the following items will bee needed: 

*Gas cylinder containing 95 to 100 parts per million (ppm) of isobutylene, balanee in 

air 

A 0.30 liters per minute regulator 

Connectortubing 

Screwdriver set 

Caiibration Gas Humidifier (for high hum dity environments) 

Plhotoionization Detector (PID) Calibration Form (provided in Exhibit C) 

*Note: Do not rely on accuracy of rated concentration when cylinder content drops to Q00 psi. 

Prior to each use, make sure that the battery is fully charged, the ultraviolet lamp is working, and that 

the fan is operating and dracving air into the probe (fan operates at approximately 100 cc/minute). 

Procedures for completing these preliminary activities are given in the manufacturei s instruction manual. 

PI lol 

To calibrate the HNu PI 101, the steps provided below should be followed. For an itemized description 

of the calibration process, refer to Section 3-5 in the manufacturer s instruction manual_ 

Turn 1he function control switch to the standby position and zero the instrument by 

tuming the zero adjustment lnob to align the indicator needle vith zero on the readout 

meter. 

Set thc rangc on the HNu and allow tlhe instrument to Nvarni up a fetv minutes before 

calibrating. Choiccs for range are 0-20, 0-200, and 0-2,000 ppm, respectively. Range 
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choice must take into aceount the concentration of tlie ealibration gas. If you have to 

zero tlre instrument in the desired range, record background if present 

Calibrate the IINu PID to benzene equivalents using a concentration of 100 ppm 

isobutylene as the calibration gas. For example, if you are using the 10.2 eV probe, 

your range should be set on the 0-200 scale, and calibrated to 56 ppm (i.e., adjust span 

so that the instrument reads 56 units with 100 ppm isobutylene connected). Using the 

113 e V probe the PID shouid read 65 units with 100 ppm of isobutylene. 

Attach tubing to the regulate (use the Calibration Gas Humidifier in high humidity 

environments). 

Attach the free end of the tubing to the probe and tum on the calibration gas 

If the reading on the meter is not+5 percent of the concentration of the calibration gas, 

adjust the span setting lorob until the meter reads accordingly. If after adjusting the 

span setting Iarob the readout meter is sti11 not responding, refer to the manufacturer s 

instuction manuai. Also, when the HNu is calibrated it should respond to a minimum 

of 90 percent of the concentration of the calibratiou gas -,vithin three seconds after 

introduction of that gas. Lf proper calibration cannot be obtained, internal calibration 

may be required. Note, only qualified personnel should perforni internal calibrations. 

Record the calibration on the "Photoionization Detector (PID) Calibration Form" 
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DL 101 

To calibrate the HNu DL 101, the steps provided below should be followed. For an itemized description 

of the calibration process, refer to Section 4.4 in the manufacturer s instruction manual. 

Press and release the POWER button on the keypad and wait for the screen to stabilize, 

then press the CALIBRATE key until "Calibrate?" appears. At 

tltis point press the ENTER key until "Elec Zero? Yes" appears on the screen 

in which case you will press the ENTER key, agaut, to confum the electronic zero. 

The display will now read "CEJENT/EXIT Conc =_ ppm" which requires the 

concentration of the calibration gas (noted on the side of the calibration gas bottle) to 

be entered on the keypad. The display will prompt you to "Attach gas to probe and 

/ENTER/" so attach tubing to probe (use the calibration gas humidifier in high 

humidity enviromnents), open valve, and press the ENTER key. Press ENTER again 

when "Press ENTER tvhen Ready: xxx ppm" appears on screen. This will cause 

"Calibrating...Please Wait" to appear on screen 

Note: 	This calibration is effective when the instmment is in the Survey Mode, which is the 

default mode. For calibrations other than the one described, or if proper calibration 

cannot be obtained, refer to the manufacturer s instruction manual. 

For calibrations using an altemate gas or span values, refer to Section 4.5 of the 

manufacturer's instruction manual. 

Record the calibration on the "Photoionization Detector (PID) Calibration Fomi' which 

accompanies each HNu. 
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5.2 	Operation 

PC 101 

Note: 	IMPORTANT - The HNu should be "zeroed" in a fresh air enearonment if at all 

possible. If there is a background concentration, it must be documented and then 

zeroed out. 

Prior to each use of the IiNu, check that the battery is fully charged by turning the dial 

to BATT and maldng sure that it is Nvithin range., Also make sure that the ultraviolet 

lamp and the fan are woridng properly. 

Select your desired range. HNu ranges consists of a 0-20, 0-200, and 0-2,000 ppni, 

respectively. Consult with the Field Team I.eader for more infoanation when choosing 

the appropriate range, however, in most instances the range will be set initially at 0-20. 

When HNu is used intemuttently, tum Imob to STANDBY to help in extending the life 

of the UV lamp when operating in a low humidity environment Otherwise, leave the 

lmob set to the range desired so that the UV lamp will "bum ofP' any accumulated 

moistwe. 

Note: 	When using the PI 101 HNu, make sure that the probe does not contact water or soil 

during sampling. This will cause erroneous readings and will possibly daniage the 

instrument. 
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DL 101 

The DL 101 is designed to default to the survey mode when initially powered up, therefore once the 

calibration has been completed, the instnunent is ready to go. Within the survey niode several options 

are available, briefly these options include: 

(1) The Site Funetion 

The Site function assigns a number to a site that is being analyzed. Press the Site Key on the keypad to 

enter a specific site number, or press the gay button on lhe rear of the probe to increment a site number. 

(2) Logging Data 

The Log function stores data in memory. To log data, press the Log key on the keypad or the Log button 

on the back of the probe. "Log" will appear in tlre upper rieJ t coiner of the display when activated and 

disappears when not activated. To tum logging off, press either the Log key on the keypad or the red 

Log butfon on the cear of the probe. 

The DL 101 allows for the interchanging of different voltage lamps, however, refer to 

the manufacturer s instructions before attempting to change the lamp. 

The DL 101 also offers three other modes of operation, the Haz.ardous Waste Mode, 

the Industrial Hygiene Mode, and the Leak Detection Mode. F.ach of these modes 

inaeases the range of capabilities for this instnunent vtiiuch is covered in detail in the 

manufacturer s instruction manual. 

Note: 	When using the DL 101 lINu, make sure that the probe does not contract water or soil 

during sampling. This will cause erroneous readings and vill possibly darnage the 

instnunent. 
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5.3 	Interferences and Potential Problems 

A number of factors can affect the response of the PI 101 HNu and DL 101 HNu. 

High humidity can cause lamp fogging and decreased sensitivity. This can be 

significantwhen soil moisture levels are high, or when monitoring a soil gas well that 

is accessible to groundwater. 

High concentrations of inethane can cause a docvnscale deflection of the meter. 

High and low temperature, electrical fields, FM radio transnussion, and naturally 

occurring compounds, such as terpines in wooded areas, will also affect instrument 

response. 

5.4 	Maintenance 

The best %vay to keep an HNu operating properly is to keep it as clean as possible. HNu's should be 

decontaminated and wiped down a8er each use. 

Co rrective Maintenance 

The ultraviolet lanip should be periodically cleaned using a special compound supplied 

by HNu Systems, hic. for the 10.2 eV lamp, and a cblorinated solvent such as 1,1,1- 

trichloroethane for the 11.7eV lamp. Consult the manufacturer s instruction manual for 

specific cleaning instructions. 

The ionization chamber can be periodically cleaned NNitli methyl alcohol and a swab. 

Note: 	UV lamp and ion chamber cleaning is accomplished by followving the procedures 

outlined in Section 5.2, however, tlus should only be perfomied by trained personnel. 
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Documenting the HNu s observed symptoms and then referring to the manufacturefs 

instmction manual section on troubleshooting (Section 6.0) also can be employed. If 

this does not worlk, the Fietd Team Leader should be consulted for an appropriate 

course of actioa 

Repair and Warranty Repair - HNn's have different warranties for different parts, so documenting the 

problem and sending it into the manufachaer assists in expediting repair time and obtaining appropriate 

xvarranty service. 

6.0 QUALITY ASSURANCE RECORDS 

Quality assurance records will be maintained for each air monitoring event. The following information 

shaIl be recorded in the Field I.ogbook and the daily Realtime Air Monitoring Logs that accompany the 

HNu. 

Identification - Site name, location, CTO numbe, activity monitored, (surface tvater 

sampling, soii sampling, ete.) serial number, time, resulting concentration, comments 

and identity of air monitoring personnel. 

Field observations - Appearance of sampled medial (if defmable). 

Additional remarks (e.g., the HNu meter had evide range fluctuations during air 

monitoring activities). 

7.0 REEERENCES 

HNu Systems, Ine. Instruction Manual. Model PI 101, 1986. 

HNu Systems, Inc. Operator s Manual. Model DL 101, 1991. 
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EXHIBIT E 
Health and Safety Records 



DECLARATION OF HEALTH AND SAFETY PLAN REVIEW 

All site personnel indicated below have reviewed and are familiar with ttus Health and Safety Plan 
for the Essex facility. 

1. 
(Name-Print) 	 (Company) 

(Name-Sign) 	 (Date/Time) 

2. 
(Name-Print) 	 (Company) 

(Name-Sign) 	 (Date/Time) 

3. 
(Name-Print) (Company) 

(Name-Sign) (Date/Time) 

4. 
(Name-Pr int) (Company) 

(Name-Sign) (DatelTime) 

5. 
(Name-Print) (Company) 

(Name-Sign) (Date/Time) 

6. 
(Name-Print) (Coinpany) 

(Name-Sign) (DateTl'ime) 



DECLARATION OF HEALTI3 AND SAFETY PLAN REVIEW 

All site personnel indicated below have reviewed and are familiar wittt this Health and Safety Plan 

for the Essex facility. 

1. 
(Name-Print) 	 (Company) 

(Name-Sign) (Date/Time) 

Z. 
(Name-Pi'int) (Company) 

(Name-Sign) (Date/Time) 

3. 
(Name-Print) (Company) 

(Name-Sign) (DatelTime) 

4. 
(Name-Print) (Company) 

(Name-Sign) (DateTi-ime) 

5. 
(Name-Print) (Company) 

(Name-Si.gn) (DateJTime) 

6. 
(Name-Print) (Company) 

(Name-Si lgn) (DateJTime) 
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EXHIBIT F 
Medical Surveillance Testing Parameters 



MEDICAL SURVEILLANCE TESTING PARANIETERS 

Conlplete medical and worl: histories 

Physical examination 

Eye examination and visual acuity 

EKG (for individuals over 30 years old) 

CBC with differential 

Chest X-ray (biannual) 

Pulmonary Function Tests (F'VC and FEV i ) 

SMA 20 or 24 (liver enzyme scan) 

Audiogram 

Uruialysis (glucose scan) 

The pre-assignment and annual physical examinations Nvil1 categorize employees as fit-for-duty and able 

to wear resp ratory protection The SHSO w ll compile med cal certificates not results of inedical 

surveillance examinations) as part of the project health and safety records. 

All personnel worldng in contaminated or potentially contaminated work zones will have "passed" a 

nzedical examination within the past 12 months. Personnel whose medical certifications expire during 

the project must pass a medical examination and present a medical certificate to the SHSO before being 

allowed to work in contantinated or potentially contantinated work zones. 

C:VVASP@SSE\VdEDICALEXC 



EXHIBIT G 
Standard Operating Procedures for Personal 

Protective Equipment 



STANDARD OPERATIlVG PROCEDURES 

FOR 

PERSONAL PROTECTIVE EQUII'MENT 

Inspection 

Proper inspection of personal protective equipment (PPE) features several sequences of 

inspection depending on articles of PPE and it's frequency of use as follows: 

• 	Inspeation and operational testing of PPE received from the factory or 

distributor. 

Inspection of PPE as it is issued to workers. 

Inspection a8er use or training, and prior to maintenance. 

Periodic inspection of stored equipment. 

Periodic inspection when a question arises concerning the appropriateness of the 

selected equipment, or when problems with similar equipment arise. 

The pcimary inspection of PPE in use for activities at the site will occur prior to immediate 

use, will be conducted by the user to ensure that the specific device or article has been 

checked-out by the user, and that the user is familiar with its use. 

Inspection Checklists 

For protective clothing before use: 

Determine that the clothing material is correct for the specified task. 

Visually inspect for imperfect seams, non-uniform coating, tears, and 

malfunctioning closures. 

Hold up to light and check for pinholes. 

~11P8SNL P~EQP 



Flex the product and observe for cracks or other signs of deterioration_ 

If product l as been used previously, inspect inside and out for signs of chemical 

attack (discoloration, swelling, stiffness). 

For protective clothing during work: 

Evidence of chemical attack such as discoloration, swelling, stiffening, and 

softening (chemical permeation can occur without physical signs) 

Closure failure 

Tears 

Punctures 

Seam discontinuities 

Visually inspect gloves before use: 

Imperfect seams 

Tears 

Non-uniform coating 

Pressurize glove with air; listen for pinhole leaks 

.L\PRSUL 90.EQr 	 ~" 



EXHIBIT H 
Sunervisor's Accident Report Form 



SUPERVISOR'S ACCIDENT REPORT FORM 

Name of Injured employee: 

Job Title: 

Date oflnjury: 

Date of Birth: 

Where did the accident or injury occur? 

At what time did it occur? 	_ 

Describe the injury in detail: 	_ 

Dept.: 

Exact Location: 

Date of Hire: 

_ a.m. p.m 

Will the injury cause loss of time? 	 YES 
	

NO 

When is the employee expected to return to work? 

Any pre-existing physical disabilities? 

Please indicate the injured area, the nature of the injury and the action taken: 

❑ Head ❑ Hands ❑ Wounds 	❑ Amputation ❑ 1stAidOnly ❑InjuredSent: 

❑ Eyes ❑ Fingers ❑ Strain & Sprain ❑ Burns ❑ Medical Only ❑ Home 

❑ Trunk ❑ Legs ❑ Contusion 	❑ Foreign Body ❑ Lost Time ❑ Dr_ 

❑ Arms ❑ Feet ❑ Fracture 	❑ Skin(occupanonaq ❑ Alleged ❑ Hosp. 

Please indicate (x) all those that apply: 

BASIC CAUSE: 

❑ Operating Equipment WithoutAuthority 
❑ Environmental conditions 

(terrai n,weather,etc.) 
❑ Unsafe EquipmenUUsing EquipmentUnsafefy 
❑ Unsafely Loading, Placing, Clearing brush 
❑ Working on Moving or Dangerous Equipment 
❑ Distraction, Teasing, Horse Play 
❑ Failure to Use Personal Protective Devices 
❑ Other (Ezplam) 

CONTRIBUTING CAUSE, IF ANY 

❑ Ung uarded orEquipment Guards Absent 
❑ DefectiveTools,EquipmentorSubstance 
❑ Unsafe Design orConstruction of equipment 
❑ Hazardous Conditions 
❑ Unsafe Illumination 
❑ Unsafe Ventilation 
❑ Unsafe Clothing 
❑ Other (Explain) 	. 

Describe accident in detail (use separate sheet of paper and include comments by eyewitnesses, 

injured employees, etc.) 

SUPERVISOR'S GUIDE TO CORRECTIVE AC710N- : 
IINSAFEACT 	 UNSAFE CONDITION 

Stop future incidents 
Study the Job 
Provide Safety/Equipment Training 
Follow - up/Enforce 

Describe the corrective action you will be taking: 

Supervisor's Signature: 

Job Title: 

Remove 
Post Warning Signs 
Advise Supervisor 	 . 
Advise Others (maintenance, Project Manager) 

Date: 



d 	 ~ 4  EMPLOYER'S REPORT OF 1NJURYI ILLNESS OF EMPLOYEE 	FoHSrAreoseoNLY 	toslia 
State Form 34401 (R3/7A8) 	 Case ! Flle No. 

Return to: Indlana Worker's Compensation Board 
ftoom 601 State Office Building 	 - 	 — 

 100 North Senate Avenue   
Indianapolis, Indiana 46204 	, 	 . 	 S  

u 
NOTE This /orm is fo be completed and submdfed to (he Worker's Compensailon Board within 7 days o( knowledge o1 occurnmce. 	ONLY 

` PRIVACY NOTICE: This a enc is re uesfin disclosure ol em lo ee's socia! securi( number in accordance with IC 23-3-4-13. county 

(Pleese Type or Prtnt) 	 EMPLOYEE INFOftMAT10N 

Name Social Security Number Date 

Address (Stree(, number, city and state) 	- ZIP-Code Occ. 

Telephone Number 

( 	) 

Sex 

❑ Male ❑ Female 

Data of 131rth Reg. DapL Date Hlred Ind. 

Occupatlon Hours worked per day Days worked per waek Wages per hout Avg.wee(dy earnings Own. 

Nature 

TIME AND PLACE 

Date of inju ry  / exposure Time 	❑ AM  

❑ PM 

EECact address of incident (include county if in Indiana) 	 ' Part 

Was thls employer's premises? 

❑ Yes 	❑ No 

Number ot lost work days lo date Has the employee returned to work? If yes, what date? Type 

Source 

EMPLOYER INFORMATION 

Name Federal Identtflcatlon Number Age 

Address (Street, number, city, county and state) Telephone Numtier 

( 	) 

Sex 

ZIP Code los 

Actual Location (Street, number, city, county and stafe) fs 

ZIP Code Year 

cd 

INCIDENT INFOftMAT10N 

Nature ot InJury (whel kind of ln%ury; bruise, cut, spra/n, efc.) f?ypass 

Part of body affected (speci(!c pert of the body; wrlsf, forearm, toes, etc.) 

Descrlbe fully how accidentf exposure occurted (be specitic as to too/s ormaterial being handled; what the employee was doing; how accidenf occurred): 

Has employea dled? 	Date of Death 	 Employee hospitallzed? 

❑- Yes 	❑ N. 	 ❑ Yes 	❑ No 
Nama of Physician Address 

Name of Hospital, If appllcable 

1  

Address 

Name of Insurance Carder Adtlress 

Slenature 	' Tltle Data Roport Slgned 



EMPLOYER'S REPORT OF INJURY/ ILLNESS OF EMPLOYEE 	FoRSTATEUSEONLY 	 IoSRA 

Slate Fortn 34<Ot (fl317-881 	
Case / File No. 

Relurn to: Indlana Workei s Compensalion Board 
Room 601 State Office Building  

a• 	 100 NorttrSenate Avenue 	
STAre 

Indianapolis, Indiana 46204 	 usE 
NOTE This form is fo be compteted and submifled to the Worker's Compensaflon 8oard within 7 days ol knowledge ot 	oNLY 

t  PRIVACY NOT(CF• Thic anencv iS reaueStino disclosur2 of emPlovee's social Security number in accordance with tC 23-3-4-13. 1 County 

(Ptaase Type or Pdnt) 	 EMPLOYEE INFORMATION  

Name Social Security Number Date 

Address (Streef, rtumber, city and sla(e) ZIP Coda  Occ, 

Telephone Number 

( 	) 	 10 
Sex 

Male ❑ Female 

Date of Blrih Reg. DepL Date Hlred Ind. 

Occupation Hours wrorked per day Days worked per weak Wages per houc Avg. weeMy eamings Own. 

Nature- 

TIME AND PLAC£ 

Date of injury / exposure Tlme 	❑ AM 

❑ PM 

Exact address of incldent (include county if in !ndlane) 	 ' Part 

Was this employers premises? 

❑ Yes 	❑ No 

Number ot lost work days to date Has the employee returned to work7 It yes, what date? Type 

Source 

EMPLOYERINFORMATION 

Name Federai Idenllflcation Number Age 

Address (Sfree(, number, clty, county and sfate) Telaphons Number 

( 	) 

Sex 

ZIP Cade los 

Actual Locatlon (Street, number, city, county and atate) 

. 

fs 

71Z-,P Code Year 

cd 

INCIDENT INFORMATION 

Natura o( Infury (whe( kind ot lniury; bruise, cu(, spraln. eta)  Bypass 

Part of body affected (speci(tc part of fhe bo(fy; wrtst, forearm, foes, etc.) 

Describe tully how accident I exposure occurred (be specif/c as ta tools or material being hendted; what the amployee was doing; how accident occurred): 

Has emplbyea dled? 

Q Yes 	❑ Na 

Date of Daath Employao hospltallzed? 

❑ Yes 	❑ No 

Name o( Physician Address 

Name ol Hospital, Il appllcable 

I Naml  

Address 

e of lnsU(anco Carder 	 , i  

1 
 

Addross 	 - 

Slenatvra Tltla Date Roport Slgnod 



SUPERVISOR'S ACCIDENT REPORT FORM 

Name of Injured employee: 

Job Title: 

Date of lnjury: 

Date of Birth: 

Where did the accident or injury occur? 

At what time did it occur? 

Describe the injury in detail: 

Dept.: 

Exact Location: 

Date of Hire: 

a.m. p.m 

Will the injury cause ioss of time? 	 YES 
	

NO 

When is the employee expected to return to work? 

Any pre-existing physical disabilities? 

Please indicate the injured area, the nature of the injury and the action taken: 

❑ Head 	❑ Hands ❑ Wounds 	❑ Amputation ❑ lst Aid Only 	❑ Injured 5ent: 
❑ Eyes 	❑ Fingers ❑ Strain & Sprain ❑ Burns ❑ Medical Only ❑ Home 
❑ Trunk 	❑ Legs ❑ Contusion 	❑ Foreign Body ❑ Lost Time 	❑ Dr. 
❑ Arms 	❑ Feet ❑ Fracture 	❑ Skin (occupat ~onaq ❑ Alleged 	❑ Hosp. 

Please indicate (x) all those that apply: 

BASIC CAUSE: 

❑ 

 

Operating Equipment Without Authority 
❑ Environmental conditions . 

(te rrai n,weather,etc.) 
❑ Unsafe EquipmentlUsing Equipment Unsafely 
❑ Unsafely Loading, Placing, Clearing brush 
❑ Working on Moving or Dangerous Equipment 
❑ Distraction, Teasing, Horse Play 
❑ Fallure to Use Personal Protective Devices 
❑ Other (Ezplam) 

CONTRIBUTING CAUSE, IF ANY 

❑ Ung uarded or Equipment Guards Absent 
❑ Defec[iveTools,EquipmentorSubstance 
❑ Unsafe Design or Construction of equipment 
❑ Hazardous Conditions 
❑ Unsafe Illumination 
❑ UnsafeVentilation 
❑ Unsafe Clothing 
❑ Other (Explam) 	- 

Describe accident in detail (use separate sheet of paper and include comments by eyewitnesses, 

injured employees, etc.) 

SUPERVISOR'S GUIDE TO CORRECTIVE ACTION. : 
UNSAFE CONDITION UNSAFE ACT 

Stop futurre incidents 
Study the lob 
Provide Safety/Equipment Training 
Follow- up/Enforce 

Describe the corrective action you will be taking: 

Remove 
Post Warning Signs . 
Advise Supervisor 
Advise Others (maintenan(e, Project Manager) 

Supervisor"s Signature: 	_ 
Job Title: 	 Date: 



EXHIBIT I 
ConBned Space Entrv Program 
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STANDARD OPERATING PROCEDURE 

CONFINED SPACE ENTRY PERMIT 

1.0 OBJECTIVE 

The purpose of this Standard Operating Procedure (SOP) is to ensure safe entry, work and exit from 

a confined space; and to provide training informafion to protect individuals from the potentially 

dangerous situations that can occur. This program was developed in accordance with OSHA's 

standard, 29 CFR 1910.146, Pemut-Required Confined Spaces. 

2.0 SCOPE AND DEFINITIONS 

This SOP prescribes minimum requirements to protect personnel from hazards associated with 

confined space entry. According to the OSHA standard, a confrned space is defined as follows: 

Is large enough and so configured that an employee can bodily enter and perform 

assigned work 

Has limited or restricted means for entry or exit (e.g., tanks, vessels, silos, storage 

bins, hoppers, vaults, and pits) 

Is not designed for continuous employee occupancy 

This SOP will be reviewed annually and amended, as needed, as the result of regulatory changes and 

changes in protection technology. 

This SOP may be attached to a site-specific Health and Safety Plan (HASP) for hazardous waste site 

operations that may include confined space entry. 



De£nitions: 

Acceptable entry conditions - conditions that must exist in a permit space to allow entry and to 

ensure that employees involved with a pemut-required confined space entry can safely enter into and 

work within the space. 

Attendant - an individual stationed outside one or more permit spaces who monitors the authorized 

entrants and who performs all attendant's duties assigned in the employer's pennit space program. 

Authorized entrant - an employee who is authorized by the employer to enter a permit space. 

Blanking or blinding - the absolute closure of a pipe, line, or duct by the fastening of a solid plate 

(such as a spectacle blind or a skillet blind) that completely covers the bore and that is capable of 

withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the plate. 

Confined space - a space that: 

Is large enough and so configured that an employee can bodily enter and perform 

assigned work: and 

2. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 

storage bins, hoppers, vaults, and pits are spaces that my have limited means of 

entry.; and 

3. Is not designed for continuous employee occupancy. 

Double block and bleed - the closure of a line, duct, or pipe by closing and locking or tagging two 

in-line valves and by opening and locking or tagging a drain or vent valve in the line between the 

two closed valves. 



Emergency - any occurrence (including any failure of hazard control or monitoring equipment) or 

event intemal or external to the permit space that could endanger entrants. 

Engulfinent - the surrounding and effective capture of a person by a liquid or finely divided 

(flowable) solid substance that can be aspirated to cause death by filling or plugging the respiratory 

system or that can exert enough force on the body to cause death by strangulation, constriction, or 

crushing. 

Entry - the action by which a person passes through an opening into a permit-required confined 

space. Entry includes ensuing work activities in that space and is considered to have occurred as 

soon as any part of the entrant's body breaks the plane of an opening into the space. 

Entry permit (permit) - the written or printed document that is provided by the employer to allow 

and control entry into a pennit space and that contains the information specified in paragraph (f) of 

this section 

Entry supervisor - the person (such as the employer, foreman, or crew chief) responsible for 

determining if acceptable entry conditions are present at a permit space where entry is planned, for 

authorizing entry and overseeing entry operations, and for terminating entry.as  required by this 

section. 

NOTE: An entry supervisor also may serve as an attendant or as an authorized entrant, as long as 

that person is trained and equipped as required by this section for each role he or she fills. Also, the 

duties of entry supervisor may be passed from one individual to another during the course of an entry 

operation. 

Hazardous atmosphere - an atmosphere that may expose employees to the risk of death, 

incapacitation, impairment of ability to self-rescue (that is, escape unaided from a permit space), 

injury, or acute illness from one or more of the following causes: 

3 



1. 	Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit 

(LFL). 

2. Airborne combustible dust at a concentration that meets or exceeds it LFL. 

NOTE: This concentration may be approximated as a condition in which the dust 

obscures vision at a distance of 5 feet (1.52 m) or less. 

3. Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent. 

4. Atmospheric concentration of any substance for which a dose or a permissible 

exposure limit is published in Subpart G, Occupational Health and Environmental 

Control, or in Subpart Z, Toxic and Hazardous Substances, of this Part and which 

could result in employee exposure in excess of its dose or permissible exposure limit. 

NOTE: An atmospheric concentration of any substance that is not capable of 

causing death, incapacitation, impairment of ability to self-rescue, injury, or acute 

ilhress due to its health effects is not covered by this provision. 

5. Any other atmospheric condition that is immediately dangerous to life or health. 

NOTE: For air contaminants for which OSHA has not detennined a dose or 

permissible exposure limit, other sources of information, such as Material Safety 

Data Sheets that comply with the Hazard Communication Standard, ' 1910.1200, 

published information, and internal documents can provide guidance in establishing 

acceptable atmospheric conditions. 

Hot work permit - the employer's written authorization to perform operations (for example, 

riveting, welding, cutting, burning, and heating) capable of providing a sources of ignition. 

Immediately dangerous to life or health (IDLH) - any condition that poses an immediate or 

delayed threat to life or that would cause irreversible adverse health effects or that would interfere 

with an individual's ability to escape unaided from a permit space. 

NOTE: Some materials -- hydrogen fluoride gas and cadmium vapor, for example -- may produce 

immediate transient effects that , even if severe, may pass without medical attention, but are 

0 



followed by sudden, possibly fatal collapse 12-72 hours after exposure. The victim "feels normaP' 

from recovery from transient effects until collapse. Such materials in hazardous quantities are 

considered to be "immediately" dangerous to life or health. 

Inerting - the displacement of the atmosphere in a permit space by a noncombustible gas (such as 

nitrogen) to such an extent that the resulting atmosphere is noncombustible. 

NOTE: This procedure produces an IDLH oxygen-deficient atmosphere. 

Isolation - the process by which a permit space is removed from service and completely protected 

against the release of energy and material into the space by such mens as: blanking or blinding; 

misaligning or removing sections of lines, pipes, or ducts; a double block and bleed system; lockout 

or tagout of all sources of energy; or blocking or disconnecting all mechanical linkages. 

Line Breaking - the international opening of a pipe, line, or duct that is or has been carrying 

flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, pressure, or 

temperature capable of causing injury. 

Non-permit confined space - a confined space that does not contain or, with respectto atmospheric 

hazards, have the potential to contain any hazard capable of causing death or serious physical harm. 

Oxygen deficient atmosphere - an atmosphere containing less than 19.5 percent oxygen by volume. 

Oxygen enriched atmosphere - an atmosphere containing more than 23.5 percent oxygen by 

volume. 

Permit-required confined space (permit space) - a confrned space that has one or more of the 

following characteristics: 

E 



1. Contains or has a potential to contain a hazardous atmosphere, 

2. Contains a material that has the potential for engulfmg an entrant, 

3. Has an intemal confrguration such that an entrant could be trapped or asphyxiated by 

inwardly converging walls or by a floor which slopes downward and tapers to a 

smaller cross-section; or 

4. Contains any other recognized serious safety or health hazard. 

Permit-required confined space program (permit space program) - the employer's overall 

program for controlling, and, where appropriate, for protecting employees from, permit space 

hazards and for regulating employee entry into permit spaces. 

Permit system - the employer's written procedure for preparing and issuing permits for entry and for 

returning the permit space to service following termination of entry. 

Prohibited condition - any condifion in permit space that is not allowed by the pemut during the 

period when entry is authorized. 

Rescue service - the personnel designated to rescue employees from permit space. 

Retrieval system - the equipment (including a retrieval line, chest or full-body hamess, wristlets, if 

appropriate, and a lifting device or anchor) used for non-entry rescue of persons from permit spaces. 

Testing - the process by which the hazards that may confront entrants of a pennit space are 

identified and evaluated. Testing includes specifying the tests that are to be performed in the pemiit 

space. 

NOTE: Testing enables employers both to devise and implement adequate control measures for the 

protection of authorized entrants and to determine if acceptable entry conditions are present 

immediately prior to, and during entry. 
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3.0 RESPONSIBILITIES 

3.1 	Employer  - Baker Environmental, Inc. (Baker) is the employer, and will provide the 

necessary personal protective equipment (PPE) to only its employees according to project 

and/or HASP requirements. Baker will provide health and safety training, and confined 

space entry training. Subcontractors will be responsible for developing their own confined 

space entry program, assuring their personnel are properly trained, and that the procedures 

meet or exceed OSHA's and Baker's confined space entry program and requirements. 

3.2 	Employee  - The Baker employee will use the provided PPE in accordance with instructions 

and training received. Employee's who enter confined spaces will follow the confined space 

entry procedures specifred in training, their SOP, and the HASP. 

3.3 	Qualified Personnel  - For the purpose of this SOP, qualified personnel include: entry 

supervisor, authorized attendant, and authorized entrants. For site-specific situations, the 

entry supervisor may be the Project Health and Safety Officer (PHSO) or Site Health and 

Safety Officer (SHSO). The entry supervisor has the authority to modify PPE usage for the 

confined space entry according to exposure opportunities, exposure duration, and potential 

for adverse health effects or injury. 

3.3.1 Entry Supervisor - Responsibilities 

$ 	Know the hazards that my be faced during confined space entry. 

$ 	Check that the appropriate information is included on the entry permit, verify that all 

the tests specified by the permit have been done, and that all procedures and 

equipment are in place before allowing an entry. 

$ 	Cancel the permit. 
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$ 	Confirm that rescue services are available and that the means of contacting them are 

operable. 

$ 	Remove unauthorized.individuals who attempt to enter the confined space. 

$ 	Determine when the responsibility of the entry operation is transferred, that the 

operation remains consistent with the terms of the entry permit, and that the entry 

conditions are maintained. 

$ 	An entry supervisor also may serve as an attendant or as an authorized entrant, as 

long as that person is trained and equipped as required for each role that they fill. 

$ 	Entry supervisors are authorized to sign the entry permit and they must cancel the 

permit prior to its expiration. 

3.3.2 Responsilbilities of authorized entrants are as follows: 

$ 	They are to know the hazards that my be faced during entry. 

$ 	The entrant will be taught in the use of testing and monitoring equipment; ventilafing 

equipment; communication equipment; personal protective equipment (PPE); 

lighting equipment; equipment; such as ladders; rescue and emergency equipment, 

except to the extent that the equipment is provided by rescue services. 

$ 	The authorized entrant will communicate with the authorized attendant when the 

entrant recognizes waming signs or symptoms of exposure to dangerous situations. 

L9 



$ 	The authorized entrant will exit from the confrned space as quickly as possible when 

the authorized attendant gives an evacuation warning, or a dangerous situation such 

as signs or symptoms of exposure are recognized. 

3.3.3 Responsibilities of the authorized attendants are as follows: 

$ 	The authorized attendant must  never  enter the confined space prior to contracting and 

receiving assistance from a helpei; and summoning rescue personnel. 

They remain outside the permit space at all times during any entry operation. 

They keep an account of all entrants in the confined space. 

They are trained to know the hazards that may be in the confined space. 

They will perform no other duties that interfere with their primary duty of monitoring 

and protecting authorized entrants. - 

They maintain continuous communication with the authorized entrants. 

They order the authorized entrants to leave the confined space immediately when an 

unsafe condition has been observed; detects a situation outside the space that could 

endanger the authorized entrants; or have to leave the area. 

They call rescue and other emergency services as soon as it is determined that the 

authorized entrants need to be recused from the confined space. 

They take actions that may be necessary to keep unauthorized people away from the 

confined space. 

10 



4.0 SPECIFIC COMPLIANCE REQUIREMENTS 

4.1 	Overview of OSHA Standard 29 CFR 1910.146 

OSHA standard 29 CFR 1910.146 defines a confined space as an area that is large enough to bodily 

enter for assigned work, has restricted means for entry or exit, and is not designed for continuous 

human occupancy. 

4.1.1 Permit-Required Confined Space 

If a confrned space has one or more of the following conditions, entry into the area must be 

perfonned under a confined space entry permit. 

$ 	Known or potentially hazardous atmosphere (i.e., presence of toxic or combustible 

gases, or oxygen deficiency or enrichment). 

$ 	Contains a material or moving part with the potential of entrapping or engulfing a 

worker. 

$ 	Has an interior structure with a sloping floor or converging walls that could cause 

entrapment or asphyxiation. 

$ 	Contains any other recognized serious safety or health hazard. 

To comply with the OSHA standard, an employer must identify confined spaces that my be entered, 

and then fulfill the OSHA requirements for safe entry and exit. These OSHA requirements include 

the following: 

11 



$ 	The employer shall inform employees by posting danger signs, or other equally 

effective means, of the existence and location of and the danger posed by the permit 

required spaces. An example follows: 

DANGER 

CONFINED SPACE N0.1 

ENTRY PERMIT REQUIRED 

CONTACT THE ENTRY SUPERVISOR 

$ 	The employer shall develop and implement a written permit required confined space 

entry program that complies with 29 CFR 1910.146. the written program shall be 

available for inspection by the employees and their authorized representatives. 

$ 	The employer shall identify and evaluate the hazards prior to and during entry 

(including continuous monitoring to wam of the buildup of contaminants). 

$ 	The employer shall train and entrants and attendants and ensure their safety with 

personal protective equipment (PPE), lighting, and ventilation/ 

$ 	The employer shall establish rescue procedures via an in-house team or with an 

outside service. 

$ 	The employer shall establish a system of preparing, issuing, using, and canceling 

entry permits. 

$ 	The employer shall maintain detailed records of all permit-required confined space 

operations. 

12 



$ 	The employer shall inform outside contractors that will be working in permit- 

required confrned spaces, that such entry will be allowed only thorough compliance 

with appropriate confrned space procedures. 

$ 	The employer shall inform outside contractor's of the hazards identified with the 

confined space, that host's experience with that space, any precautions or procedures 

that the host has implemented for the protection of employees inside or near the 

permit space where the contractor will be working. 

$ 	The employer will coordinate entry operations with the contractor. 

$ 	The contractor will debrief the employer at the conclusion of the entry operations 

regarding the permit space entry procedures, and hazards confronted or created in the 

confrned space during entry operations. 

$ 	The contractor will comply with the permit space requirements that apply to all 

employers. 

4.2 	Hazard Identification and Evaluation 

Identifrcation and evaluation of all hazards defined below are required. 

$ 	The OSHA definition of a toxic atmosphere is any atmosphere that exceeds or could 

reasonably exceed permissible exposure limits (PEL) for any substance specified in 

subpart Z of 29 CFR 1910. Up-to-date Material Safety Data Sheets (MSDS's) as 

required by the OSHA Hazard Communication standard (29 CFR 1910.1200) are 

also required. 
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$ 	Irritants are substances that cause aggravation oftissue upon contact. Direct contact 

with the eyes can cause irritation; inhalation can irritate the upper respiratory system. 

$ 	Oxygen deficiency is an atmosphere with less than 19.5% oxygen by volume. Air 

normally breathed contains 20.8 % oxygen. Oxygen deficiency is caused by 

displacement (by another gas), oxidation, or bacterial action. Heavier than air gases 

can collect in lower spots and displace oxygen. 

$ 	Due to limited space and egress, physical hazards in a confined space are frequently 

more dangerous than elsewhere. The confrned space must be properly isolated to 

prevent activation or introduction of hazardous materials. Physical hazards such as 

excessive heat, noise, slips, trips, and falls must also be addressed. 

$ 	OSHA Standard "The Control of Hazardous Energy Sources" (29 CFR 1910.147) 

describes lockoutJtagout requirements. Confined space zsolation involves separation 

of a pemut-required confined space from a potenfially hazardous form of energy. 

Isolation by blanking or blinding of inechanical equipment is required. Electricity 

used in the operation of the confined space needs to be deenergized with 

lockout/tagout procedures. 

$ 	Maintaining oxygen and air concentrations of dusts, toxic gases, and vapors at safe 

levels is the primary objective of ventilating a confined space. There is little natural 

ventilation in confined spaces. If required, intrinsically safe, grounded air movers 

can be placed at the manways to provide fresh air ventilation. 

$ 	Air monitoring of the confined space includes representative samples of the 

atmospheric conditions inside. Individuals need to be trained in the proper use of air 

monitoring test equipment and understand that the conditions can vary and change. 
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For testing ofthe confrned space, a LEL/O Z  meter is essential. These meters can also 

have carbon monoxide and hydrogen sulfide sensors that broaden their capabilities 

4.3 	Confrned Space Entry Permit System 

A confined space entry permit provides several functions. It restricts entry to authorized personnel. 

It ensures that communication occurs and hazards are controlled. It ensures that appropriate safety 

precautions are specified, and it serves as an official written record of existing conditions, 

requirements, and safeguards. An example is at Attachment A. 

4.4 	Training Requirements 

Training is a requirement for the confined space entry program. AIl individuals (i.e., authorized 

entrants, the authorized attendants, and entry supervisors) involved in the confined space entry must 

be trained. Training will be provided before an employee is assigned.duties involving the confined 

space, before there is a change in the assigned duties, whenever there is a change in the permit- 

required space operations that presents a hazard about which the employee has not been trained, and 

whenever there is a reason to believe that there are derivations of procedures required or short 

comings in the employee's knowledge of the procedures. The employer is required to certify that 

training has been completed. The certification shall contain the employee's names, the dates of the 

training, and signature or initials of the trainer. The certifrcation shall contain the employees' names, 

the dates of the training, and signature or initials of the trainer. The certification shall be available to 

the employees and their authorized representatives. 

4.5 	Rescue From A Contined Space 

OSl-IA specifically mandates that the employer address rescue. The rules do not require an in-house 

team, but OSHA clearly establishes rescue as an employer responsibility. 
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Each member of a rescue team must receive proper PPE and rescue equipment, and be trained in 

their use. In addition to rescue training, each team member must be trained as an authorized entrant. 

Rescue techniques must be practiced at least annually. Practice must consist of simulated rescue 

operations in which rescuers remove dummies, manikins, or actual persons from an actual permit- 

required confined space or simulated space. Each rescue team member must be trained in basic first- 

aid and cardiopulmonary resuscitation (CPR). 

If an off-site rescue unit is involved, the team must know what hazards may be encountered during a 

rescue. The off-site rescue team must have access to all pemut-required confined spaces from which 

rescue may be necessary. Appropriate rescue plans must be developed, and rescue operations for 

those spaces practiced. 

The response time requirement needs and availability and the training status ofthe off-site unit shall 

be evaluated. 

4.6  Record Keeping  

Entry permits will be kept for one-year to facilitate the review of the permit-required confined space 

program. Any problems encountered during an entry operation shall be noted on the pertinent permit 

so that the appropriate revisions to the program can be made. 
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5.0 PROCEDIIRES FOR MAKING A CONFINED SPACE ENTRY 

Employees who will enter confined spaces shall use appropriate personal protective equipment 

(PPE), i.e., safety shoes with non-skid soles, safety glasses, head protection (hard hats), and other 

equipment as required. These may include spacial eye and respiratory protection as required by 

OSHA standards 29 CFR 1910.133 and 20 CFR 1010.134, respectively. 

The following procedures will be used for Baker employees who will enter confined spaces, or all 

employees who will enter confined spaces under Baker's health and safety supervision: 

Identify Confined Spaces to be entered 

Entry Supervisor, authorized entrants, and authorized attendants evaluate and review 

the job to be done an identify the potential hazards as follows: 

1. Review MSDS(s) 

2. Discuss experience of past work done in the confrned space 

Discuss what work will be done in the confined space 

Entry supervisor will obtain a confined space pennit 

$ 	Authorized personnel will remove the confined space from service by performing the 

following tasks as applicable: 

1. 	Lockout/tagout electrical and mechanical devices; authorized personnel will 

place their lock/tag on equipment 
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2. Lines and pipes will be capped, blanked, or disconnected 

3. Entry supervisor will annotate the confined space entry permit 

$ 	Conduct air monitoring - the entry supervisor, authorized attendant, members of the 

authorized entrants, and/or outside rescue service as follows: 

1. 	LEL/O z  meter will be calibrated each day prior to entry as per manufacturer s 

recommendations using calibration gas specified for 0 2/LEL meter 

2. 	Hand-held lighting and other illumination utilized in confined space entry 

requirements will be made available: 

a. Shall be explosion-proof 

b. Be equipped with a guard to prevent contact witlr the bulb 

C. 	Entry supervisor will annotate the confined space entry pennit 

3. 	Open the hatchway of the confined space 

a. Allow natural ventilation to stabilize for a few minutes 

b. If required, attach intrinsically safe air mover (grounded and ventilate 

for an additional few minutes 

C. 	Entry supervisor will mark the confined space entry pennit as to this 

procedure 
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4. 	Place the lower exposure limit (LEL) /O Z  meter probe at opening of hatchway 

	

5. 	Read Oxygenlevel 

a. Normal OZ  in breathing air is 20.8% 

b. OZ  concentrations of safe entry (OSHA, NIOSH, NFPA) is 19.5% - 

23.5% 

	

6. 	Read LEL Level 

a. OSHA allows up to 10% of LEL. However, the acceptability of the 

level must be reviewed by the HSO offrce and the project H&S 

manager for each confined space. 

b. For confined spaces in which no liquid organics (including fuels) 

were stored, readings other than 0 need to be investigated. 

	

7. 	Use colormetric detector tubes for chemical-specific monitoring when real- 

time chemical-specific monitoring,is necessary and other members are not 

available for the particular gas. 

	

8. 	If readings are not within the safe specifrcation, allow ventilation to continue 

for 15 minutes and re-test. 

	

9. 	If readings are within the safe specification, lower the probe into the confined 

space and take test at increasing depths (normally four foot intervals) until the 

probe is almost touching the bottom. 
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a. 	If readings are not within safe specifrcaflons at any of the increasing 

depths, allow ventilation to continue 

b. 	Investigate for sources of the problem 

10. 	Readings will be annotated on the confined space entry permit by the entry 

supervisor 

$ 	If the confined space requires respiratory equipment or where rescue may be difficult, 

a tripod (vertical, downward entry), retrieval devices (body harnesses, lifelines), and 

wristlets will be used. 

1. Authorized attendants will use this equipment to perfonn non-entry rescue 

2. Entry supervisor will verify that rescue services are available and that the 

means of contacting them are operational 

3. Entry supervisor will mark the telephone number of the rescue service (e.g. 

frre department and ambulance) on the confined space entry permit 

4. Entry supervisor will mark PPE used by the authorized entrants and 

authorized attendants on the confrned space entry pennit 

5. Entry supervisor will sign an entry approved or entry denied on the confined 

 space entry permit 

6. Authorized entrant(s), and authorized attendant(s) will sign the confined 

space entry permit 
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7. 	Entry supervisor will post a copy of the confined space entry permit at the 

hatchway 

8. 	Authorized entrants will done the personal protective equipment that is 

required for the job 

a. Authorized attendant will be issued PPE identical to that issued to the 

authorized entrants or an SCBA 

b. If needed, authorized attendant will use emergency equipment to 

perform non-entry rescue 

$ 	An initial reconnaissance will be performed in the confined space 

l. 	An authorized entrant will test the confined space with personal LEL/0 2  

monitor attached in such manner that it is readable within his field of vision; 

02  monitor will be calibrated as per manufacturer's recommendations using 

calibration gas specified for O Z  meter 

2. Or, authorized attendant will perform continuous monitoring ofthe confined 

space from the outside. 

3. Or, a combination of both methods 

4. If OZ  and gas or vapor levels are within specifications, other authorized 

entrants can enter confined space 

5. If OZ  and gas or vapor levels are not within specifications, the authorized 

entrant will exit the confined space 
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6. 	Investigation of the source of the problem will be initiated before authorized 

entrants can re-enter the confined space 

$ 	Authorized attendant will have no duties that would take his attention away from the 

work or require him to leave the area 

I. 	Authorized attendant will maintain voice (and visual, ifpossible) contact with 

all authorized entrants in the confined space 

2. 	Authorized attendant will continuously monitor the confined space 

a. If irregularities within the confined space are detected, the authorized 

attendant will order the authorized entrants to exit 

b. Incase of an emergency, the authorized attendant must  never  enter the 

confined space prior to contracting and receiving assistance, and 

summoning rescue services. 

3. 	Prior to this time, the authorized attendant should attempt to remove 

authorized entrants with lifelines and perform other rescue functions from 

outside the space 
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